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INTRODUCTION  AND  PROBI.F.M  DISCUSSION 


introduction 

A military  commander/manager  must  make  decisions.  In  fact, 
in  a very  real  sense,  the  essence  of  the  role  of  commander/manager 
resides  in  the  deri sion-making  responsibility.  Obviously  there  are 
many  other  facets  of  the  job  which  are  important,  even  critical  to 
the  successful  fulfillment,  of  the  role;  however,  regardless  of  the 
degree  of  proficiency  in  these  other  arenas,  if  a commander/manager 
is  unable  to  consistently  produce  quality  decisions,  failure  is  the 
inescapable  consequence. 

Decision-making  implies  a choice  between  or  among  alternatives, 
even  if  the  choice  is  simply  one  of  acting  or  doing  nothing.  In  many 
situations,  however,  the  decision-making  process  is  far  more  complex 
with  many  possible  alternatives  to  evaluate. 

Since  a decision  is  a choice  among  alternatives,  it  follows 
that  the  quality  of  the  decision  is  dependent  upon  the  ability  of  the 
decision-maker  to  choose  the  best  alternative  available.  However,  the 
b<»st  possible  decision  from  among  a group  of  unsatisfactory  alternatives 
may  result  in  a "cuality"  decision  that  still  does  not  solve  the  prob- 
'pn  that  the  decision  addressed.  In  other  words,  a commander/manager 
must,  be  a good  probl em-sol ver  as  well  as  a good  decision-maker.  If 
rone  of  the  alternative  courses  of  action  will  adequately  solve  the 
problem,  it  does  not  matter  how  adept  the  decision-maker  is  at  choosing 


the  her- 1 alternative,  tho  prohlem  will  remain. 


Thus,  t.hp  commander/ 


? 

manager  is  vitally  interested  in  the  generation  of  alternatives. 

A commander/manager  must  develop  a staff  that  ir,  highly  pro- 
fi  :ient,  at  generating  quality  alternative:  . win  le  uh°  quality  o'"  t.ne 
1 ‘ ernat-i' ' ’'•jui.i^n  to  a given  problem  will  depend  upon  many  factors 
such  as  the  technical  proficiency  and  personal  experience  of  the  indi- 
vidual problem-solver,  for  the  purpose  of  this  stu^;-,  such  background 
factoi--  v.' 1 i Lx-,  considered  ::s  given.  The  question  then  becomes,  giver, 
a problem  to  be  solved  for  which  there  is  no  single  unambiguous  solu- 
tion and  a staff  to  generate  alternative  solutions  or  ideas  as  to  how 
the  problem  can  be  solved,  what  technique  can  the  commander/m onager 
utilize  to  optimize  the  ideation  effort  of  his  staff.  Should  he  sim- 
ply close  the  group  in  a room  and  tell  the  senior  member  present  to 
provide  a list  of  alternative  solutions  in  a certain  amount  of  time? 

Dr  perhaps  more  and  better  ideas  will  be  created  if  the  members  work 
independently  with  the  senior  member  (for  example,  the  chief  of  staff) 
collecting  and  organizing  the  results  for  presentation  to  the  decision- 
maker after  the  individual  effort  is  complete. 

One  technique  designed  to  foster  ideation  that  has  achieved 
great  popularity  is  the  technique  of  brainstorming.  From  its  incep- 
t ion  in  1919  in  the  conference  rooms  of  Batten,  Barton,  Durstine  and 
Osborn,  one  of  the  world's  largest  advertising  agencies,  the  term 
"brainstorming"  and  at  least  a notion  of  the  technique,  spread  through- 
out the  country  (Clark,  19S8,  p.  S3).  Today,  the  word  "brainstorm" 
is  no  longer  a slang  expression;  it  is  an  accepted  word  in  the  English 
language,  defined  in  the  dictionary  and  incorporated  into  the  working 
vocabulary  of  most  educated  adults  in  the  United  States.  Unfortunately, 
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* he  ('•  1 1 I meaning  of  the  word  and  a comprehensive  understand! ng  of  the 
technique  wprp  not.  mmrnuni  rated  and  di  ssemi  nated  nearly  as  well  ns 
thp  term  "hrainst.ormi ng"  itsplf,  pprhaps  of  morp  practical  interest, 
however,  is  thp  oont.rovprsy  surroundi ng  the  effectiveness  of  brain- 
p forming. 

In  his  book  published  in  1958  entitled  Brainstorming,  Charles 
Clark  described  brainstorming  as  "a  brilliant,  counterattack  on  neg- 
ative conference  thinking"  (p.  13).  However,  in  the  same  year  that 
C’ark's  book  was  being  published,  Professor  Donald  W.  Taylor  and  two 
of  his  graduate  students  from  Yale  University  published  the  results 
of  their  experimentation  with  brainstorming  in  an  article  in  the  Arimi n- 
i st.rat.lvp  .Science  Quarterly  in  which  they  stated,  "it.  must  be  concluded 
t hat,  group  part.i  c.i pat.i on  when  using  brainstorming  i nhibi  ts  creative 
thinking"  (Taylor,  Berry  & Block,  1958,  p.  Ii3).  The  results  of  the 
Taylor  et  al.  study  evoked  considerable  controversy  among  social  sci- 
entists; however,  the  use  of  the  term  "brainstorming,"  and  indeed  the 
use  of  the  technique,  continued  to  grow.  Despite  the  findings  of 
Taylor  and  his  associates,  one  would  be  hard  pressed  to  find  an  edu- 
cated adult  in  the  United  States  today  who  is  not  at  least  familiar 
with  the  term  "brainstorming." 

If  it  did  rothing  else,  the  Taylor  et  al.  experiment  at  least 
showed  that,  the  efficacy  of  group  brainstorming  is  questionable.  In 
the  next  chapter,  the  Taylor  et  al.  study  and  some  of  the  experiments 
t.nat.  thei  r study  engendered  will  be  reviewed  in  some  detail.  However, 
the  interesting  ‘'act  remains  that  brainstorming,  and  particularly 
croup  brainstorming,  is  still  widely  accepted  as  a useful  technioue 
for  the  facilitation  of  or,p  < t-„(.  , ' ‘he  nrobl em-r.ul vi re  tsroces**,  ‘ha. 
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.f  alternative  generation.  For  example,  t.he  author  of  an  article  on 
*>*•  «i  ••••"*  -.-ni nr  ’ • *h.p  .Knr-.’*v.r»v'r*n  - ■ 19?'  ' ss.ue  of  Army  Logistician 
pn^pi  t.pri  that  brainstorming  is  "an  overlooked  management  tool"  which 
tiie  commander  can  "use  in  obtaining  more  information  on  which  to  base 
rip'- i si ons"  (Stoddart,  !9?b,  pp.  1^-161. 

Since  the  generation  of  alternative  solutions  to  problems  or 
the  creation  of  ideas  that  may  help  solve  8 problem  is  of  such  critical 
importance  to  a commander /manager , the  controversy  concerning  the  ef- 
ficacy of  group  brainstorming  is  interesting  to  the  military  decision- 
maker not  only  as  a theoretical,  academic  exercise,  but  also  as  a prac- 
tical question  concerning  a potential  management,  technique.  The  gen- 
eral question  that,  this,  study  will  address  is  whether  brainstorming  is 
in  tact  an  effective  technique  for  improving  the  generation  of  altern- 
atives nr  ideation  in  a group  setting  in  the  military. 

Brainstorming  - The  Technique 

Before  discussing  further  the  importance  of  this  study  to  the 
military,  it  is  necessary  to  develop  a clear  understanding  of  the  mean- 
ing of  the  term  "hmi nst.ormi ng.  " According  to  Webster1  s Thi rd  New 
Int  ernational  ill  ot.i onary,  the  verb  "to  brainstorm"  means  "to  practice 
a conference  t.echnioue  by  vhi  oh  a group  attempts  to  find  a solution 
for  a specific  problem  by  amassing  all  the  ideas  spontaneously  contrib- 
utor) by  it.s  members."  Most  students  of  creative  thinking  do  not  res- 
trlnt  the  use  of  the  brainstorming  technique  to  groups.  For  example, 
Charles  Whiting  clearly  advocates  the  use  of  brainstorming  by  an 
individual  when  he  suggests,  "probably  the  greatest,  single  thing  that 
you  can  do  to  increase  your  ability  to  produce  creative  ideas  is  to 


9 

"ultivale  t.hp  habit  of  conducting  a miniature  brainstorming  session 
with  yourself  each  time  you  are  faced  with  a problem"  (Whiting,  1998, 

np.  89-dOl . 

In  essence,  brainstorming  is  a technique  or  set  of  rules  to 
a s s i a t an  individual  or  group  in  the  creation  of  alternative  solutions; 
it  is  a technique  designed  to  foster  ideation.  This  study  is  concerned 
with  the  value  of  the  brainstorming  technique  as  a facilitator  of  group 
ideation,  not  as  a technique  for  improving  individual  ideation.  In 
practical  terms,  the  study  focuses  on  the  question  of  whether  a com- 
mander/manager  in  the  military  should  have  his  staff  work  together  as 
a group  or  separately  as  individuals  if  he/she  wants  to  maximize  the 
number  and  quality  of  ideas  generated. 

Perhaps  the  best  way  to  describe  brainstorming  is  to  describe 
Osborn’s  four  basic  rules  that  govern  the  brainstorming  session.  First, 
all  ideas  are  accepted  and  recorded  without  criticism  or  judgement  as 
to  their  quality.  During  group  brainstorming  sessions  it  is  considered 
a key  task  for  the  discussion  leader  to  make  sure  that  one  group  mem- 
ber does  not  criticize  any  idea  presented  by  another  member. 

Spccnd,  wild  or  "way  out"  ideas  are  not  only  accepted,  they 
are  actively  encouraged.  The  leader  must  vigorously  and  enthusiast- 
ically encourage  the  groun  participants  to  vocalize  virtually  all  of 
the  ideas  that  come  to  mind  no  matter  how  silly  they  may  seem  at  the 
moment.  A seemingly  trivial  idea  may  foster  a very  different  idea  in 
the  mind  of  another.  If  the  brainstorming  technique  ir  to  have  any 
chm-e  r f su : "pc  : , „i,e  discussion  leader  must  do  everything  within  his 
powe"  to  help  the  other  group  members  overcome  their  inhibitions  to 
"pen 1 y communicating  tneir  free  associations. 


Third,  it  must  be  understood  that  the  objective  of  the  session 
Is  the  production  of  as  many  ideas  (for  example,  alternative  solutions 
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to  the  stated  problem)  as  possible.  Quantity,  not  quality,  is  the 
stated  goal . The  assumption  that,  ceteris  paribus,  a greater  number 
of  "raw"  ideas  will  produce  a greater  number  of  quality  ideas  is  im- 
plicit in  the  brainstorming  technique  as  proposed  by  Alex  Osborn.  In 
Osborn's  words,  "the  greater  the  number  of  ideas,  the  more  likelihood 
of  winners"  (Osborn,  1 9 5 ? , p.  301).  This  assumption  will  be  addressed 
in  detail  in  Chapter  ?. 

Fourth,  in  a group  brainstorming  session,  participants  are 
encouraged  to  build  on  or  add  to  the  ideas  of  others.  Again,  as  in 
the  admonishment  against  criticism,  the  leader  plays  a key  role  in 
encouraging  group  members  t.o  improve  on  another's  suggestion  and  not 
t.o  feel  that,  this  is  in  some  way  an  infringement  on  another's  rights. 
The  members  must  be  made  to  overcome  the  tendency  to  be  afraid  to 
"steal  another  person's  thunder."  While  other  principles  or  guide- 
lines are  often  suggested  to  refine  and  improve  the  brainstorming 
technique,  the  four  basic  rules  described  above  provide  the  founda- 
tion for  brainstorming  (Osborn,  p.  301). 

Mi  1 i t.ary  Appl  i cation 

If  hrainstormi ng  does  in^raase  the  quality,  and  in  a sense 
ttie  creativity,  of  the  ideas  generated  by  a group,  the  technique  is 
obviously  verv  valuable  to  the  military.  Assume  fo~  the  moment  that 
the  advocates  of  brainstorming  are  correct  in  their  assertions  that 
brainstorming  does  improve  the  creative  ability  of  a group  (or  an 
individual)  to  generate  ideas  or  alternatives. 
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bonsidpr  the  commander  who  has  defined  a ^ppriflr  prnhlem  that 
hr  mu?!  resolve.  A°  a skilled  manager,  he  is  aware  of  many  different 
problem-solving  techniques  t.hat.  he  ran  employ;  however,  virtually  every 
proh I em-sol vi np  method  includes  the  generation  of  alternatives  as  one 
of  tnp  necessary  steps  to  be  accomplished.  There  are  very  few  problems 
which  face  the  commander  which  do  not  require  some  choice  among  altern- 
atives for  their  resolution.  Since  the  final  decision  is  wholly  depen- 
dent, upon  the  alternative  chosen,  the  quality  of  the  solution  is 
directly  related  to  the  quality  of  the  alternatives  generated.  If 
Hannibal  had  failed  to  consider  the  use  of  elephants,  he  might  have 
failed  t.o  solve  his  problem  - the  crossing  of  the  alps. 

The  military  commander  is  particularly  concerned  with  the  need 
for  creative  solutions  to  problems  that  he  must  solve.  While  the  need 
for  creativity  is  by  no  means  restricted  to  the  battlefield  environ- 
ment, the  consequences  of  a lac''  of  creativity  are  certainly  more 
immediately  and  forcefully  made  apparent  on  the  battlefield.  Con- 
sider the  environment  in  which  the  United  States  Anaed  Forces  may 
have  to  be  committed.  The  lethality  and  intensity  of  warfare  or  the 
iiodern  battlefield  was  clearly  demonstrated  in  the  1??1  Middle  East 
War  - the  Yom  Kippur  War.  If  U.  S.  Forces  are  committed  in  such  an 
rutv  i ••  ,<r : .<■:  t , it  : !?»">' t.ha*  ’ommandi — will  be  'utgunned  and 

outmanned  by  an  enemy  with  weapons  systems  at  lea:: l rr.  good  as  our 
•••  . t.<~  new  mi’ it ' rv  '-fight"  manuals  point  out  over  and 

over  again,  the  United  States  can  no  longer  rely  on  a war  of  attri- 
tion, dependent  upon  our  industrial  might  to  eventually  secure  a 
victory.  The  lethality  of  the  battlefield  may  make  the  first  battle, 
the  last  battle.  The  commander's  mission  i s clear.  He  must  win  the 
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first  battle  nn<i  nil  suhsnquon t.  haltles  nnt.11  the  unr  In  won,  and  he 
must.  win  in  the  face  of  staggering  odds  against  him.  To  have  any 
change  of  success  in  such  an  environment,  the  commander  must  out- 
think  the  enemy.  He  must  be  bold  and  decisive,  and  he  must  be  inno- 
vative and  creative. 

Although  the  requirement  is  U.ss  dramatic,  there  can  be  little 
argument  that  the  military  problem-solver  should  seek  creative  sol- 
utions to  problems  in  a peacetime  environment  as  well  as  on  the 
battlefield.  Consider  the  use  of  lasers  to  practice  trainfire.  The 
general  opinion  was  that  a trainee  could  not  learn  to  fire  a rifle 
.vrurnt,Piy  unless  practice  is  conducted  with  live  ammunition  so  that 
the  shook  of  the  sound  and  recoil  are  experienced.  Nevertheless,  t.he 
"wild"  idea  to  simulate  firing  with  silent,  recoil  less  and  relatively 
inexpensive  laser  devices  on  the  training  rifles  was  tested  anyway. 

The  "wild"  idea  proved  to  be  not  so  wild  after  all;  in  fact,  it 
proved  to  be  an  effective  and  efficient  means  of  conducting  marks- 
manship training.  It  appears  that  trainees  very  quickly  overcome  the 
'■hock  of  the  noise  and  recoil  of  live  ammunition  when  they  switch 
*Vom  training  lasers  to  actual  weapons. 

Creativity  is  important,  even  vital,  to  the  military  commander 
or  manager.  An  officer  must  learn  effective  techniques  for  improving 
t.he  generation  of  alternatives  or  enhancing  ideation  as  part  of  his 
education.  Brainstorming  is  advocated  by  many  as  one  of  the  best 
techniques  that  a manager  can  use  for  facilitating  ideation.  However, 
the  nagging  question  persists:  Ts  group  brainstormi ng  really  effective, 
or  is  the  technique  in  fact.  a detriment  to  the  generation  of  creative 
i dosa9  Should  a ''onmander/manager  call  together  his  staff  to  brainstorm 
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n r-r-  f-.l pm,  or  w>M  ho  improve  the  probability  of  better  alternatives 
if  the  ofqff  rrpi 1 v'ork  •’lone?  Thi c study  will  attempt  to  provide 
'■'me  evidence  to  Opip  answer  those  questions  as  they  apply  to  a mil- 
itary setting. 

The  Problem 

The  purf pop  rf  this  pilot  study  is  to  test  the  effectiveness 
->f  group  brains  t •' rmi  ng  compared  to  pooled  individual  brainstorming 
in  « setting  that  i - reasonably  attainable  in  a military  environment, 
and  that,  simul tmo-ussly  attempts  to  maximize  th<=  effectiveness  of  the 
technique  in  on'""  to  evaluate  the  design  and  to  determine  the  desir- 

• M l j t.y  of  r more  - --prehensi  ve  field  study.  The  experiment  must,  not 

be  over  designed,  that  is,  it  should  not  be  a contrived  situation  that 
f: ree«  a pocit.i-  ■ • valuation  of  group  brainstorming  in  one  isolated, 
artificial  set-t’  ■ . On  the  other  hand,  keeping  the  constraint  of  a 

ypp  i i rt,i  call  y attainable  situation  in  mind,  the  design  shoul  d optimize 

* • s,  rr<~up  brainstorming  technique. 

In  order  to  optimize  the  conditions  for  group  brainstorming, 
it  is  necessary  t minimize  the  psychological  discomfort,  of  group  mem- 
bers, the  inhibitions,  that  accompanies  group  probl em-sol ving  sessions. 
As  a minimum,  the  subjects  involved  in  face-to-face  interaction  in  a 
small  group  should  knew  each  other  by  name  and  have  had  some  experience 
working  together  in  a small  group  setting.  Having  had  some  experience 
working  together  a group,  the  members  are  likely  to  be  less  inhib- 
ited than  a group  ‘'ompnsed  of  strangers,  and  they  are  likely  to  devote 
mrr®  f their  er<  • ies  t,o  the  task  of  brainstorming  rather  than  to  the 


"•or i •: metric  prch •err  ’•elated  to  group  development.  Obviously,  this  is 
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not  to  nqy  that.  a I I hehnvior  will  l'f>  t.a^k  oriented,  hot.  rather  that,  the 
gr  nip  brainstormi ng  effort  1?  likely  to  he  more  effective  in  an  ongoing 
group  than  in  a group  of  strangers. 

The  requirement  for  subjects  who  were  members  of  actual  groups 
posed  problems  with  respect  to  the  strict  definition  of  random  selec- 
tion of  participants  from  the  same  population;  these  problems  are  add- 
ressed in  chapters  ? and  However,  for  purposes  of  this  pilot  study, 
it  was  decided  that  in  view  cf  the  findings  reported  in  other  brain- 
storming experiments,  this  study  would  be  useful  to  the  degree  that  the 
•'ond i t.i ons  favorable  to  group  brainstorming  are  optimized  under  the 
constraint,  of  practical,  realistic  attainability  in  a military  setting. 
While  it  is  hoped  that,  t.he  results  of  this  experiment,  may  he  generalized 
to  other  similar  situations,  the  primary  purpose  of  this  pilot  study  is 
t.o  determine  whether  group  brainstorming  is  a potentially  useful  man- 
agement, tool  for  the  military  commander  that  is  worth  the  effort  and 
expense  of  further  study  in  a field  setting. 

The  basic  methodology  >• ; the  Taylor  et  el,  study  consisted 
r>f  a comparison  of  the  numner  of  ideas  generated  by  "real"  groups  - 
groups  of  individuals  who  brainstormed  problems  in  face-to-face 
interaction  - to  the  number  of  ideas  generated  hv  "nominal"  groups  - 
groups  in  name  onlv  because  t.he  group  members  brainstormed  the  prob- 
lems separately  with  the  results  of  the  group  members  then  being 
poo]pri  for  comparison  purposes  as  i f they  had  worked  together.  Tbps 
study  will  utilise  a similar  design  concept.  However,  because  the 
for  p structure  and  functioning  are  different,  from  t.he  Taylor  et  al . 
design,  the  "real"  groups  will  he  called  "operational"  groups  in  this 
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The  sdvoe.it.ee  of  orai nst.nrmi np  have  argued  that  the  experi- 
ment.:; conducted  t"  tort,  the  effectiveness  of  group  brainstorming  have 
failed  to  adhere  to  all  of  the  guidelines  established  for  an  effec- 
tive group  brainstorming  session.  The  major  criticisms  concern  the 
size  of  the  groups,  the  time  allotted  for  alternative  generation,  and 
the  structure  of  the  group  (Whiting,  1958).  This  study  is  designed  to 
address  each  of  these  criticisms. 


Nummary 

A military  commander/manager  is  a problem-solver  and  a 
decision-maker.  Since  the  generation  of  alternatives  is  an  import- 
ant step  in  any  creative  problem-solving  technique,  and  since  de- 
i s i on-making  constitutes  a choice  among  alternatives,  a commander/ 
manager  must  learn  the  most  effective  techniques  for  fostering  the 
ceneration  of  alternatives. 

Brainstorming  is  advocated  by  some  students  of  group  problem- 
colving  as  a powerful  management  tool  for  the  generation  of  ideas  or 
alternatives.  If  brainstorming  is  in  fact  a useful  technique  for  im- 
proving ideation,  H is  a management  tool  that  should  be  mastered  by 
all  military  officers.  However,  some  empirical  evidence  has  been 
gathered  that  seriously  questions  the  efficacy  of  the  brainstorming 
technique  when  used  in  groups  as  compared  to  when  it  is  used  by  ind- 
ividuals. In  fact,  results  of  experiments  such  as  those  conducted  by 
Professor  Donald  W.  Taylor  and  his  associates  suggest  that  group 
bnainstoraing  may  actually  have  an  inhibiting  effect  on  ideation. 

The  puroose  of  this  study  is  to  determine  if  group  brainstorming  is  a 
potentially  useful  technique  for  improving  ideation  in  the  military. 

Chapter  ° in  a review  of  the  history  cf  brainstorming,  a 
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summary  of  sojn*>  of  the  experiments  that  have  been  conducted  to  study 
the  brainstorming  technique  with  emphasis  on  those  aspects  of  the 
studies  °nd  findings  that  relate  to  this  thesis,  and  finally,  a 
ch^rt  review  of  some  of  the  literature  on  small  groups  as  it  relates 
t^  the  design  of  this  experiment. 

The  methodology  used  for  t.hi:.  study  is  presented  in  detail 
in  Chapter  1.  The  discussion  includes  the  setting,  method,  and  ver- 
batim instructions  to  the  participants. 

Chapter  It  provides  a di  scussion  of  the  statistical  methods 
usKd  to  evaluate  the  data  and  an  interpretation  and  analysis  of  the 
f i odinps. 

Chapter  ? concludes  the  study  with  a discussion  of  the 
significance  of  the  findings,  problems  encountered,  conclusions, 

recommendations. 

A copy  of  the  master  list,  a list  of  all  the  alternative 
‘"'Mitinns  to  the  exnerimental  brainstorming  problem  generated  dur- 
ing the  brainstorming  sessions,  is  included  as  Appendix  A. 
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CHAPTER  2 

HISTORICAL  AND  LITERATURE  REVIEW 
Brainstorming  - The  History 

It  would  be  pure  speculation  to  estimate  when  the  various 
elements  of  the  technique  of  brainstorming  were  first  used  to  attempt 
to  improve  a group's  ability  to  create  alternative  solutions  to  some 
problem  the  group  was  trying  to  solve.  However,  it  was  not  until  1939 
in  the  offices  of  Batten,  Barton,  Durstine  and  Osborn  that  the  technique 
was  formalized  by  Alex  Osborn  and  the  term  brainstorming  was  born 
(Osborn,  1953,  p.297). 

As  a partner  in  one  of  the  world's  largest  advertising  agencies, 
Osborn  was  vitally  interested  in  improving  the  capability  of  the  mem- 
bers of  his  organization  to  generate  new  and  creative  ideas  that  could 
be  translated  into  practical  solutions  to  the  challenges  facing  the  ad- 
vertising industry.  It  was  obvious  to  Osborn  that  the  traditional  bus- 
iness conference  was  not  an  effective  way  to  generate  creative  altern- 
atives; in  fact,  the  conference  as  usually  conducted  proved  an  effective 
inhibition  to  creativity.  To  counter  the  suppressive  effects  that  the 
traditional  conference  had  on  ideation,  Osborn  synthesized  the  rules 
that  he  thought  would  foster  the  generation  of  creative  ideas  into  a 
technique  that  became  known  as  brainstorming  (Clark,  1958). 

Brainstorming  soon  spread  throughout  the  advertising  industry 
and  into  other  business  organizations.  The  technique  captured  the  im- 
agination of  the  American  people  to  such  an  extent  that  the  term  became 
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a new  word  in  the  English  language  and  the  technique  (albeit  often  only 
a crude  imitation  of  the  technique  proposed  by  Osborn),  became  a widely 
practiced  procedure  for  attempting  to  facilitate  creativity  in  groups. 

Brainstorming  not  only  provided  a useful  alternative  to  the 
traditional  business  conference  when  ideation  was  a stated  goal,  but 
also  apparently  fostered  an  interest  in  group  procedures  devoted  solely 
to  the  generation  of  creative  ideas.  One  might  argue  whether  the  growth 
of  interest  in  group  ideation  and  brainstorming  was  a concomitant  or 
epiphenomenal  occurrence;  however,  the  important  fact  remains  that  the 
formal  recognition  of  the  need  for  groups  devoted  solely  to  the  task  of 
generating  ideas  and  the  fact  that  such  groups,  in  order  to  be  success- 
ful, must  operate  in  a different  manner  from  traditional  problem  solving 
groups  or  committees  gained  widespread  attention. 

In  19li7,  General  Eisenhower  established  an  "Advanced  Study 
Group"  composed  of  officers  tasked  with  the  single  mission  of  using 
their  imaginations  to  envision  future  warfare.  General  Eisenhower 
clearly  expressed  his  guidance  to  this  unique  group  when  he  stated, 
"....this  new  group  is  divorced  of  all  the  practical  and  mundane  things 
of  today"  (Osborn,  19U8,  p.267).  The  editor  of  the  Army,  Navy  Journal 
at  that  time  commented,  "this  is  the  only  service  unit  in  history  that 
is  solely  an  idea-thinking  organization"  (Osborn,  1953,  p.  298). 

Osborn  gathered  a wealth  of  information  from  practical  exper- 
iences with  brainstorming  in  industry  to  support  his  claim  that  "the 
quantitative  results  of  joint  ideation  are  beyond  question"  (Osborn, 
1953,  p.298).  For  example,  Osborn,  in  his  book  Applied  Imagination, 
reported, 

A group  of  engineers  from  the  Carborundum  Company  took 
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a course  in  creativity  and  iater  put  to  test  the  productivity 
of  group  versus  individual  ideation.  The  problem  selected  was 
what  additional  use  could  be  made  of  certain  manufacturing  equip- 
ment which  was  not  being  employed  to  capacity. 

Twenty  engineers  were  divided  into  two  groups.  One  section 
jointly  applied  creative  thinking  to  the  problem,  while  those  in 
the  other  section  individually  thought  up  suggestions  without 
benefit  of  group  discussion.  When  scientifically  assayed,  the 
findings  showed  that  the  "brainstorming"  method  had  produced  UU 
per  cent  more  worthwhile  ideas  tv  n che  solo  method.  (Osborn, 
1953,  p.299). 

From  the  standpoint  of  scientific  research,  the  evidence 
supporting  brainstorming  left  much  to  be  desired;  however,  until  the 
late  1950's  it  was  the  only  evidence  available  and  it  captured  the 
public  imagination. 

Since  the  spread  of  the  popularity  of  the  brainstorming  tech- 
nique was  so  dramatic,  coupled  with  the  fact  that  the  supporting  evi- 
dence, while  plentiful,  was  nevertheless  unscientific,  it  is  perhaps 
surprising  that  social  scientists  did  not  show  much  interest  in  study- 
ing the  technique  until  after  the  publication  of  Taylor,  Berry  and 
Block's  findings  in  1958. 

The  controversy  concerning  the  value  of  the  brainstorming 
technique  as  a method  for  fostering  group  ideation  was  born  with  the 
publication  of  the  third  volume  of  Administrative  Science  Quarterly 
in  1958  in  which  Professor  Donald  W.  Taylor  of  Yale  University 
reported  the  results  of  a controlled  scientific  experiment  designed 
to  study  the  effectiveness  of  group  brainstorming.  Professor  Taylor 
with  the  assistance  of  two  advanced  graduate  students  in  psychology, 
i'aul  C.  Berry  and  Clifford  H.  Block,  conducted  the  experiment  under 
a contract  with  the  Office  of  Naval  Research  "to  determine  whether 
brainstorming  does,  in  fact,  yield  more  results  than  individuals  work- 
ing by  themselves"  (Whiting,  1958,  p.90).  Taylor  concluded  that  as 
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a result  of  his  study,  "to  the  extent  that  the  results  of  the  present 
experiment  can  be  generalized,  it  must  be  concluded  that  group  part- 
icipation when  using  brainstorming  inhibits  creative  thinking"  (Taylor, 
1958,  p.ii3). 

The  work  of  Taylor,  Berry  and  Block  fostered  numerous  other 
experiments  which  will  be  discussed  shortly;  however,  the  body  of  evi- 
dence taken  as  a whole  remains  somewhat  inconclusive.  Either  because 
of  a critical  lack  of  replication  of  the  significant  studies  or  because 
of  criticism  of  some  aspect  of  the  studies,  the  proponents  of  group 
brainstorming  continue  to  extol  its  virtues.  There  can  be  little  doubt 
that  brainstorming  is  still  a very  popular  technique  for  attempting  to 
foster  group  ideation. 

Today,  the  need  for  the  results  of  purely  creative  thinking 
in  organizations  is  well  recognized.  Many  organizations  form  groups 
or  task  forces  whose  sole  function  is  creative  ideation  and,  despite 
the  controversy  that  surrounds  the  efficacy  of  group  brainstorming, 
many  of  these  groups  still  practice  the  techniques  of  group  brainstorm- 
ing essentially  as  developed  by  Osborn  in  1939.  Whether  or  not  group 
brainstorming  is  proven  to  be  an  efficacious  technique  for  fostering 
group  ideation,  the  world  owes  a great  debt  of  gratitude  to  Alex 
Osborn  for  his  far  reaching  contribution  to  the  development  of  man's 
ability  to  think  creatively. 

The  Experiments 

Before  discussing  the  individual  experiments  concerning  brain- 
storming, a few  general  comments  are  in  order.  The  focus  of  this  study 
is  on  the  effectiveness  of  the  brainstorming  technique  as  it  applies  to 
group  ideation  in  a military  setting.  Essentially  the  experiment  will 
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be  a statistical  comparison  of  the  mean  number  of  ideas  generated  by 
five-man  operational  brainstorming  groups  with  appointed  discussion 
leaders/facilitators  to  the  mean  number  of  ideas  generated  by  five- 
man  nominal  control  groups.  Even  a cursory  review  of  the  brainstorming 
experiments  will  suggest  many  interesting,  unanswered  questions  con- 
cerning the  brainstorming  technique.  From  an  academic  standpoint, 
numerous  variables  can  be  distinguished  which  can  be  isolated  and 
tested  as  dependent  variables  to  determine  their  effect  on  the  out- 
come of  a brainstorming  session.  The  problem,  the  setting,  the  group 
structure,  the  group  composition,  the  instructions,  the  time,  the 
manner  of  recording  ideas,  and  the  manner  of  presenting  ideas  are  all 

general  areas  that  suggest  specific  variables  that  can  be  subtly  or 
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grossly  varied  and  compared.  For  example,  the  effectiveness  of  two 
structures  could  be  evaluated  by  comparing  a leaderless  group  to  a 
group  with  an  appointed  leader.  A more  subtle  refinement  might  com- 
pare the  effectiveness  of  an  appointed  leader  from  among  a group  of 
peers  to  a leader  occupying  a formal  position  of  authority. 

While  experiments  such  as  those  described  are  both  interest- 
ing and  necessary,  a more  general  question  is  of  more  practical  value 
at  this  time.  If  a military  commander/manager  wants  to  generate  the 
maximum  number  of  alternative  solutions  to  a problem,  should  he 
assemble  his  staff  for  a group  brainstorming  session,  or  will  he  get 
more  ideas  if  the  members  attempt  to  generate  alternatives  by  working 
alone?  In  order  to  attempt  to  answer  this  question,  it  is  necessary 
to  conduct  the  brainstorming  session  under  the  most  favorable  condi- 
tions possible  in  accordance  with  the  findings  reported  in  the  relevant 
literature  and  within  reasonable  constraints  of  a military  setting. 


The  following  literature  review  is  directed  toward  a determination  of 
the  most  favorable  conditions  for  a brainstorming  session. 
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Taylor,  Berry  and  Block.  Because  of  the  importance  of  the 
experiment  conducted  by  Professor  Donald  W.  Taylor  and  his  associates, 
it  is  necessary  to  describe  this  experiment  in  some  detail.  The  pri- 
mary purpose  of  the  experiment  conducted  by  Taylor  et  al.  was  to  answer 
the  question,  "Does  group  participation  when  using  brainstorming  facil- 
itate or  inhibit  creative  thinking?"  (Taylor,  Berry  & Block,  1958). 

The  basic  methodology  consisted  of  a comparison  of  the  number  of  ideas 
generated  by  real  and  nominal  groups  using  the  brainstorming  technique 
as  developed  by  Osborn. 

Professor  Taylor  selected  96  Yale  undergraduates,  who  were 
students  in  a course  in  Psychology  of  Personnel  Administration  taught 
by  Taylor,  to  serve  as  subjects  for  his  experiment.  The  subjects  were 
ultimately  divided  into  ?U  groups  of  four  students  per  group.  Twelve 
of  these  groups  were  identified  as  nominal  groups;  that  is,  groups 
that  would  function  as  groups  in  name  only.  The  li8  students  who  worked 
on  the  problem  individually  were  assigned  to  four-student  nominal 
groups  by  random  number  selection.  Thus,  the  nominal  group  members 
brainstormed  the  assigned  problems  while  working  alone;  the  ideas 
developed  were  then  pooled  with  the  ideas  developed  by  the  other  mem- 
bers of  that  nominal  group  (the  lists  were  screened  for  duplication 
so  that  no  idea  was  counted  twice  for  any  one  group).  The  remaining 
1?  groups  were  designated  "real"  groups  and  brainstormed  the  same 
problem  in  a group  setting.  According  to  the  authors,  "each  real 
group  included  men  who  not  only  knew  each  other  but  who  also  had 
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worked  together  effectively  in  small-group  discussion  over  a consid- 
erable period  of  time"  (Taylor,  Berry  & Block,  1 9^6,  p.  27). 

After  extensive  pretesting,  three  problems  were  selected  to 
be  brainstormed.  The  problems  were  described  by  Taylor  et  al.  (1958) 
as  follows: 

1.  Each  year  a great  many  American  tourists  go  to  visit 
Europe.  But  now  suppose  that  our  country  wished  to  get  many 
more  European  tourists  to  come  to  visit  America  during  their 
vacations.  What  steps  can  you  suggest  that  would  get  more 
European  tourists  to  come  to  this  country? 

2.  We  don't  think  this  is  very  likely  to  happen,  but  im- 
agine for  a moment  what  would  happen  if  everyone  born  after 
I960  had  an  extra  thumb  on  each  hand.  This  extra  thumb  will 
be  built  just  as  the  present  one  is,  but  located  on  the  other 
side  of  the  hand.  It  faces  inward,  so  that  it  can  press  against 
the  fingers,  just  as  the  regular  thumb  does  now.  Here  is  a 
picture  to  help  you  see  how  it  will  be.  (A  line  drawing  of  a 
hand  with  two  thumbs  was  shown  by  the  experimenter  at  this  point 
in  the  reading  of  the  problem  and  then  left  in  full  view  on  the 
table  during  the  entire  period  of  work  on  the  problem.)  Now 
the  question  is:  What  practical  benefits  or  difficulties  will 
arise  when  people  start  having  this  extra  thumb? 

3.  Because  of  the  rapidly  increasing  birth  rate  beginning 

in  the  19U0s,  it  is  now  clear  that  by  1970  public  school  enroll- 
ment will  be  very  much  greater  than  it  is  today.  In  fact,  it 
has  been  estimated  that  if  the  student-teacher  ratio  were  to  be 
maintained  at  what  it  is  today,  50  per  cent  of  all  individuals 
graduating  from  college  would  have  to  be  induced  to  enter  teach- 
ing. What  different  steps  might  be  taken  to  insure  that  schools 
will  continue  to  provide  instruction  at  least  equal  in  effect- 
iveness to  that  now  provided?  (p.  28) 

The  three  problems  were  brainstormed  in  the  order  presented 
above  by  each  of  the  real  groups  and  each  of  the  individuals  who 
would  later  comprise  the  nominal  groups.  All  of  the  participants 
were  given  instructions  concerning  the  brainstorming  technique  with 
particular  emphasis  on  the  four  basic  rules  of  brainstorming.  The 
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problems  were  presented  orally  by  the  experimenter,  the  subjects  did 
not  have  a written  copy  of  the  problem. 

Each  problem  was  brainstormed  for  a total  of  1?  minutes, 
whether  by  a real  group  or  by  an  individual  whose  efforts  would  later 
be  pooled  with  the  results  of  the  other  members  of  his  nominal  group. 

The  experimenters  deemed  the  allottea  time  to  be  adequate  because  "for 
both  individuals  and  groups,  appreciable  periods  of  silence  appeared 
between  responses  near  the  end  of  the  twelve  minutes"  (Taylor,  Berry  & 
Block,  1958,  p.  30). 

Each  of  the  brainstorming  sessions,  for  both  real  groups  and 
individual  subjects,  was  recorded  on  an  Edison  "Voicewriter."  Vritten 
responses  were  not  used  because  they  were  considered  to  be  "slow  and 
inaccurate"  (Taylor,  Berry  & Block,  1958,  p.  30).  After  the  experiment 
was  completed  a typewritten  master  list  of  all  of  the  responses  was  made 
for  each  problem.  Care  was  taken  to  make  sure  that  no  two  responses 
were  essentially  the  same  idea  expressed  in  different  ways.  The  master 
list  also  identified  the  group(s)  making  each  particular  response. 

The  results  of  the  experiment  conducted  by  Taylor  et  al.  showed 
a statistically  significant  superiority  of  nominal  groups  over  real 
groups  with  respect  to  the  number  of  responses  generated.  In  fact,  the 
results  of  the  Taylor  et  al.  (1958)  study  showed  that  "the  analysis  of 
variance  indicates  that  this  superiority  of  nominal  to  real  groups  is 
significant  at  far  beyond  the  .0001  level"  (p.  3h). 

Taylor  et  al.  also  attempted  to  assess  the  originality  and 
quality  of  the  responses.  Any  idea  that  was  suggested  by  only  one 
of  the  2h  groups  was  defined  as  a unique  idea.  The  performance  of 
real  and  nominal  groups  was  then  compared  to  see  which  kind  of  group 
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generated  more  unique  ideas.  Again,  the  nominal  groups  were  signif- 
icantly superior  to  the  real  groups  - this  time  at  the  .00$  level 
(Taylor,  Berry  & Block,  1958,  p.  35). 

The  Taylor  study  also  found  that,  if  an  adjustment  is  made 
for  the  difference  in  the  number  of  ideas  generated  by  the  real  and 
nominal  groups,  the  number  of  unique  -.eas  generated  by  the  two  kinds 
of  groups  are  not  significantly  different  for  either  of  the  "prac- 
tical" problems  - the  "Tourists"  Problem  or  the  "Teachers"  Problem. 

In  other  words,  if  both  nominal  and  real  groups  had  generated  the  same 
mean  total  number  of  ideas,  the  mean  number  of  unique  ideas  generated 
by  each  type  of  group  would  not  be  significantly  different.  On  the 
other  hand,  it  is  important  to  remember  that  this  study  clearly  sug- 
gests that  nominal  groups,  in  fact,  do  create  significantly  more  ideas 
than  real  groups  and  significantly  more  unique  ideas. 

The  "Thumbs"  Problem  did  not  yield  the  same  results  when  the 
adjusted  means  were  compared.  In  fact,  in  this  one  instance,  an  anal- 
ysis of  covariance  showed  the  real  groups  were  superior  to  the  nominal 
groups  at  the  .0?  level  (Taylor,  Berry  4 Block,  1958,  p.  36).  This 
finding  demonstrates  that  the  nature  of  the  problem  to  be  brainstormed 
may  have  a bearing  on  the  relative  effectiveness  of  real  or  nominal 
groups.  Again,  it  is  important  to  remember  that  this  analysis  in  effect 
concerns  the  relative  percentage  of  unique  ideas,  not  the  total  num- 
ber of  unique  ideas. 

While  the  "Thumbs"  Problem  is  intellectually  interesting,  it 
is  not  particularly  relevant  to  this  thesis.  The  "Thumbs"  Problem  is 
strictly  a fictitious  problem  which  the  subjects  know  has  little  or  no 
relevance  to  any  real  situation.  The  two  realistic,  practical  problems 
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are  much  more  closely  related  to  the  kinds  of  problems  a military  com- 
mander/manAtfer  mAy  have  to  solve. 

The  Taylor  study  attempted  to  assess  the  quality  of  the  ideas 
by  developing  five-step  rating  scales  to  test  the  feasibility,  effec- 
tiveness and  generality  of  each  response  to  the  "Tourists"  and 
"Teachers"  Problems.  The  rating  sca.es  for  the  "Thumbs"  Problem 
tested  probability,  significance  and  generality.  For  each  problem, 
an  analysis  of  variance  clearly  indicated  that  the  quality  of  the  res- 
ponses as  defined  by  Taylor  et  al.  were  significantly  superior  for  the 
nominal  over  the  real  groups  "well  beyond  the  .0001  level"  (p.  39). 

As  was  the  case  in  the  analysis  of  the  unique  responses,  the 

three  quality  measures  were  analyzed  for  each  problem  after  adjusting 

for  the  difference  in  the  gross  number  of  ideas  generated  by  real  and 

nominal  groups.  The  results  showed, 

no  significant  differences  remain  between  real  and  nominal  groups 
on  the  three  measures  for  either  the  Tourists  or  the  Teachers 
Problem.  After  adjustment,  however,  the  difference  on  the  Thumbs 
Problem  remains  significant  at  the  .03  level.  (Taylor,  Berry  & 

Block,  1958,  p.  lil) 

Thus,  the  results  were  similar  with  respect  to  the  analyses  of  the 
unique  responses  for  the  "Tourists"  and  "Teachers"  Problems,  but  just 
the  opposite  for  the  "Thumbs"  Problem.  Taylor  et  al.  (1958)  reported 
that,  in  the  case  of  the  "Thumbs"  Problem,  "there  is  a superiority  of 
the  nominal  over  the  real  groups  on  the  three  quality  measures  over 
and  above  that  accounted  for  by  a superiority  in  total  number  of  res- 
ponses" (p.  M). 

The  study  conducted  by  Taylor,  Berry  and  Block  has  been  dis- 
cussed in  considerable  detail  because  it  represents  the  first  real 
attempt  to  scientifically  investigate  the  technique  of  group  brain- 
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storming,  and  because,  in  a very  real  sense,  it  represents  the  found- 
ation for  this  study.  The  following  studies  will  be  discussed  very 
briefly  with  emphasis  only  on  those  aspects  of  the  findings  that  relate 
to  this  thesis. 

Meadow,  Fames  and  Reese.  E 'log  the  late  1950's  a series  of 
three  experiments  were  conducted  on  the  general  subject  of  individual 
brainstorming.  The  first  experiment  demonstrated  that  subjects  can 
improve  their  ideation  in  a creative  problem  solving  situation  by  re- 
ceiving training  which  emphasizes  the  brainstorming  technique  (Meadow  & 

Fames,  1959).  The  second  experiment,  again  using  subjects  with  train- 
ing in  brainstorming  techniques,  demonstrated  that  subjects  instructed 
to  use  the  brainstorming  technique  produced  more  good  ideas  than  sub- 
jects directed  to  produce  only  good  ideas  (Meadow,  Fames  & Reese, 

1959). 

The  third  study  used  subjects  who  were  untrained  in  brain- 
storming to  determine  the  effectiveness  of  brainstorming  instructions 
compared  to  directions  to  produce  only  good  ideas  (Pames  & Meadow, 

19S9).  The  brainstorming  instructions  strongly  emphasized  the  desire 
for  quantity  not  quality  and  the  requirement  to  stifle  judgement  or 
evaluation  of  the  ideas  generated.  The  nonbrainstorming  instructions 
emphasized  the  generation  of  good  ideas  only.  Again,  the  evaluation 
of  the  -emits  concerned  the  number  of  good  ideas  generated.  The 
findings  were  consistent  with  the  previous  studies,  the  subjects 
directed  to  use  the  brainstorming  technique  produced  significantly 
more  good  ideas  than  the  subjects  who  did  not  use  brainstorming. 

J 


because  the  assessment  of  what  constitutes  a "good"  idea  is 


such  a subjective  judgement,  it  Is  worth  the  time  to  carefully  review 
the  methodology  used  by  Parnes  and  Meadow  (1959). 
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The  rater  was  instructed  to  evaluate  each  response  by  two 
separate  criteria:  (a)  uniqueness  - the  degree  to  which  the 
response  deviated  from  the  conventional  use  of  the  object,  and 
(b)  value  - the  degree  to  which  the  response  was  judged  to  have 
social,  economic,  aesthetic,  or  other  usefulness.  The  unique- 
ness attribute  was  rated  on  a ti  ;e-point  scale;  one  point 
indicated  little  or  no  uniqueness,  two  points  indicated  moder- 
ate uniqueness,  three  points  indicated  marked  uniqueness.  Sim- 
ilarly, the  value  attribute  was  rated  on  the  three-point  scale 
of  little  or  no  value,  moderate  value,  and  marked  value.  For 
purposes  of  testing  the  hypotheses,  these  scores  were  combined 
into  a two-point  scale  - "good"  responses  and  "bad"  responses. 

A response  was  scored  as  "good"  if  it  represented  a combined 
score  of  at  least  5;  i.e.,  it  had  to  be  at  least  moderately 
valuable  and  markedly  unique,  or  moderately  unique  and  markedly 
valuable,  (p.  173) 

Perhaps  t.he  most  significant  finding  from  these  studies  with 
respect  to  the  question  concerning  the  value  of  group  brainstorming  in 
the  military  is  the  fact  that  further  evidence  was  accumulated  that 
indicates  "a  positive  correlation  between  quantity  and  quality  of  ideas" 
(Fames  & Meadow,  195'/,  p.  176).  Brainstorming  does  not  simply  result 
in  the  generation  of  a greater  quantity  of  ideas;  the  technique  con- 
comitantly yields  a greater  number  of  "good"  ideas.  The  evidence  also 
seems  to  refute  the  criticism  that  brainstorming  creates  more  ideas 
than  nonbrainstorming  only  because  the  additional  ideas  are  low  quality 
as  a result  of  the  emphasis  on  wild  ideas  with  no  judgement  or  evalua- 
tion. 


In  discussing  the  body  of  research  on  brainstorming,  Morris 
Stein  (1975)  states. 

It  is  indeed  surprising  that  experimenters,  regardless  of 
the  results  they  obtain,  seem  to  believe  that  subjects  who  have 
probably  never  before  used  brainstorming  in  a deliberate  manner 
for  creative  problem-solving  can  be  induced  to  do  so  with  either 
a simple  or  even  with  a more  elaborate  instruction,  and,  if  they 
are  induced  to  so  behave  that  the  induction  is  "deep  enough" 
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ho  that  the  subjects,  at  the  time  of  the  experiment,  can  be  re- 
garded as  good  representatives  of  the  creative  problem-solving 
technique  they  presumably  have  used  in  the  experiment,  (p.  139) 

The  findings  reported  in  the  studies  discussed  above  provide  some 
evidence  that  addresses  this  criticism.  The  first  study  (Meadow  & 
Parnes,  1959)  showed  that  individuals  do  improve  their  ability  to 
ideate  in  a creative  problem-solving  situation  after  receiving  train- 
ing which  emphasizes  brainstorming.  The  second  study  used  subjects 
with  formal  training  in  brainstorming  in  an  academic  setting  (Meadow, 
Parnes  & Reese,  1959). 

The  third  study  is  perhaps  most  interesting  with  respect  to 
Stein's  criticism  in  that  the  experiment  directly  addresses  the  ques- 
tion of  whether  subjects  who  are  untrained  in  brainstorming  can  improve 
their  ideation  in  a creative  problem-solving  situation  by  simply  fol- 
lowing one-time  instructions  on  the  brainstorming  technique  as  compared 
to  subjects  who  are  given  nonbrainstorming  instructions.  The  findings 
clearly  showed  that  the  individuals  given  the  brainstorming  instructions 
produced  more  ideas  and,  based  upon  the  quality  criteria  established  by 
the  authors,  they  produced  significantly  more  good  ideas  (Parnes  & 
Meadow,  1959).  The  findings  indicated  that  the  subjects  do  follow  the 
brainstorming  instructions  to  a sufficient  degree  to  significantly 
alter  their  behavior  as  demonstrated  by  their  performance. 

Cohen,  Whitmyre  and  Funk.  The  study  conducted  by  Cohen  et  al. 
was  designed  to  provide  further  evidence  concerning  the  brainstorming 
technique  with  respect  to  "the  kind  of  problem,  kind  of  groups,  and 
degree  of  training"  (Cohen,  Whitmyre  & Funk,  I960,  p.  319). 

All  of  the  subjects  were  hospital  administrative  or  professional 
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personnel.  The  trained  subjects  were  differentiated  from  the  untrained 
subjects  on  the  basis  of  those  who  had  participated  in  a 10-hour  crea- 
tive thinking  course  compared  to  those  who  only  participated  in  a single 
indoctrination  session. 

The  kind  of  group  was  defined  as  nominal,  cohesive  or  nonco- 
hesive.  The  nominal  groups  were  pairs  of  subjects  whose  efforts  were 
pooled  after  independently  brainstorming  the  problems.  The  cohesive 
groups  were  formed  by  selecting  pairs  of  subjects  on  the  basis  of  a 
sociometric  ranking  based  upon  the  subjects  stated  preference  of  brain- 
storming partners.  The  subjects  rank  ordered  their  preference  for 
partners.  The  cohesive  groups  were  composed  of  individuals  who  prefer- 
red each  other  within  the  top  six  of  the  group;  the  noncohesive  groups 
were  paired  from  the  bottom  six  preferences. 

A total  of  U8  subjects  participated  in  the  experiment,  -half  of 
the  subjects  were  "trained"  and  half  were  "untrained."  Within  these 
major  groupings  the  subjects  were  then  divided  into  four  dyads  defined 
as  nominal  groups,  four  dyads  defined  as  cohesive  groups  and  four  dyads 
defined  as  noncohesive  groups. 

Each  of  the  groups  brainstormed  three  different  problems  for 
a total  of  1?  minutes  per  problem.  Two  of  the  problems  were  used  in 
the  Taylor  et  al . (1998)  study  - the  Tourist  and  the  Thumbs  Problems. 
Both  of  these  problems  were  defined  as  non-ego-involving  because  the 
subjects  had  no  personal  interest  in  the  problem.  The  third  problem 
(actually  there  was  a fourth  problem,  but  it  was  discarded  because  it 
was  determined  to  be  too  difficult  and  subject  to  misinterpretation), 
called  the  "Discharge"  Problem,  was  defined  as  ego-involving  because 
it  related  to  the  subjects'  work  and  the  subjects  rated  it  significantly 
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higher  than  the  Tourist  or  Thumbs  Problem  with  respect  to  the  "Import- 
ance to  them  of  performing;  well"  (Cohen,  Whitmyre  & F'unk,  I960,  p.  j?0). 

Because  of  the  poor  correlation  among  the  judges'  ratings  of 
quality,  the  quality  of  the  responses  was  not  evaluated.  Analyses  were 
performed  with  respect  to  the  mean  number  of  ideas  generated  and  the 
mean  number  of  unique  ideas  generatea. 

Cohen  et  al . (I960)  summarized  the  results  of  their  study  as 

fol lows: 

(a)  Only  on  the  ego-involving  problem  were  there  significant 
differences  among  the  groups  and  then  only  in  number  of  unique 
ideas  produced.  The  cohesive-trained  groups  were  significantly 
hetter  than  all  other  groups.  Even  with  untrained  Ss,  the  cohe- 
sive groups  did  significantly  better  than  the  nominal  groups. 

There  was  no  significant  difference  between  the  trained  and  un- 
trained noncohesive  groups,  (b)  Sociometric  choices  for  brain- 
storming partners  were  significantly  related  to  the  subjects' 
perceptions  of  skill.  Tentative  suggestions  were  made  on  the 
basis  of  these  findings  to  guide  formation  of  creative  thinking 
groups,  (p.  1??) 

While  the  size  of  the  groups  was  obviously  smaller  than  Osborn's 
recommendation,  dyads  as  compared  to  groups  of  5 to  10  participants,  the 
authors  report  several  interesting  findings  which  influence  this  thesis. 
Perhaps  most  interesting  is  the  concept  of  an  ego-involving  problem  as 
defined  by  the  authors.  Since  virtually  any  problem  presented  by  a 
military  commander/manager  to  a group  he  has  assembled  is  likely  to  be 
ego-involving,  the  findings  reported  by  Cohen  et  al.  (I960)  suggest  that 
the  concept  of  group  brainstorming  merits  further  study. 

The  comparison  of  cohesive  and  noncohesive  groups  is  also  inter- 
esting. It  is  certainly  open  to  question  as  to  whether  the  participants 
chose  to  work  together  because  they  "liked"  each  other  or  because  they 
were  correct  in  their  perception  of  their  preferred  partner's  brain- 
storming skill.  It  is  possible  that  the  nominal  groups  were  less 
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effective  then  the  cohesive  groups  because  the  cohesive  group  members 
were  "ceteris  Paribus"  more  skilled  at  ideation. 

Dunnette,  Campbell  and  Jaastad.  The  study  conducted  by 
Dunnette  et  al.  (19 6.3)  was  basically  similar  to  the  Taylor  et  al. 

(1958)  study  with  two  major  modifies  ons.  The  subjects  were  chosen 
from  among  a group  of  research  scientists  and  advertising  men  instead 
of  college  undergraduates.  And,  the  subjects  participated  as  members 
of  both  nominal  and  real  groups  to  "help  to  define  the  conditions  for 
the  optimal  combination  of  group  and  individual  effort  mentioned  by 
Osborn"  (Dunnette,  Campbell  & Jaastad,  1963,  p.  30). 

The  study  used  the  same  three  problems  that  were  used  in  the 
Taylor  et  al.  study  and,  in  addition,  a fourth  problem,  entitled 
"People"  Problem  was  added.  The  People  Problem  was  also  a non-ego- 
involving problem.  Thus,  as  far  as  the  )<ind  of  problem  is  concerned, 
the  Dunnette  et  al . (1963)  study  offered  no  new  information. 

The  question  of  time  was  addressed  in  the  study  and  the  authors 

stated : 

Subjects  were  allowed  to  spend  15  minutes  on  each  of  the 
problems;  in  every  session,  nearly  all  ideas  and  solutions  had 
been  expressed  at  the  end  of  10-1?  minutes.  The  time  limit 
did  not  in  any  instance  result  in  cutting  off  a flow  of  ideas. 
(Dunnette,  Campbell  & Jaastad,  1963,  p.  32) 

The  findings  supported  the  results  that  were  reported  by 
Taylor  et  al.  in  1958.  Dunnette  et  al . (1963)  also  attempted  to  assess 
the  quality  Of  the  responses  with  a procedure  similar  to  that  used  in 
the  Taylor  et  al.  study  and  concluded: 

It  is  evident  that  individuals  produce  responses  of  quality 
equal  to  or  greater  than  that  of  the  ideas  produced  in  groups. 

The  evidence  is  clear-cut:  brainstorming  is  most  effective  when 
undertaken  by  individuals  working  "alone"  in  an  atmosphere  free 
from  the  apparently  inhibiting  influences  of  group  interaction. 

(p.  36) 
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The  authors  also  tested  the  hypothesis  "that,  group  interaction 
would  faci  1 i t.at.e  the  output,  of  advertising  personnel  and  Inhibit  the 
output  of  research  personnel"  (l)unnot.t.e,  Campbell  Jaastad,  1963, 
p.  l/i).  The  hypothesis  was  not  sustained  and  Dunnette  et.  al . (1963) 
concluded  that,  "apparently,  the  inhibiting  influence  of  group  part- 
icipation cuts  across  the  kinds  c4’  personal  and  occupational  differences 
investigated  in  this  study"  (p.  3li). 

The  authors  did  find  that  a group  brainstorming  session  con- 
ducted prior  to  the  individual  brainstorming  session  did  seem  to  en- 
hance ideation.  Both  research  personnel  and  advertising  men  produced 
more  ideas  in  the  individual  brainstorming  sessions  when  those  sessions 
were  preceded  by  group  brai  nst.ormi  ng  than  when  the  individual  sessions 
were  conducted  first.  However,  in  either  sequence,  the  pooled  individ- 
ual effort  was  significantly  superior  to  group  brainstorming.  Thus, 
Dunnette  et  al . (1963)  concluded: 

The  "best,  bet"  for  creative  thinking  in  attacking  problems 
seems,  therefore,  to  be  the  pooled  individual  efforts  of  many 
people  with  perhaps  an  initial  group  session  to  serve  simply 
as  a warm  up  to  their  efforts,  (p.  37) 

Hotter  and  Portugal.  The  experiment  conducted  by  Rotter  and 
Portugal  (1969)  attempted  to  further  clarify  the  combination  of  group 
and  individual  brainstorming  that  would  result  in  the  most  prolific 
i deation. 

The  problems  utilized  were  the  Tourists  and  Teachers  Problems 
(Hotter  and  Portugal  referred  to  these  as  "Tourist"  and  "Education" 
Problems)  developed  by  Taylor,  Berry  and  Block  (1QBfi).  A total  of  1?B 


undergraduates  were  used  to  form  the  Jj-member  real  and  nominal  groups. 

Four  different  experimental  conditions  werp  tested:  individual, 
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group,  individual  then  group,  and  group  then  individual.  The  two  "pure 


conditions,  individual  and  group,  allowed  16  minutes  to  brainstorm  each 
problem.  The  two  "mixed"  conditions,  individual  then  group  and  group 
then  individual,  allowed  8 minutes  in  one  condition  followed  immediately 
by  8 minutes  in  the  other  condition.  In  all  cases,  the  results  were 
recorded  by  each  of  the  individual  members  by  writing  down  the  ideas 
generated. 

The  results  showed  that  pooled  individual  effort  is  superior  to 
group  effort  in  the  generation  of  ideas  in  every  case  tested.  The 
authors  reported  that  "this  holds  true  whether  individual  work  pre- 
cedes, follows,  or  is  independent  of  group  work"  (Rotter  4 Portugal, 
19<S9,  p.  31  if) ) . 

In  fact,  the  individual  condition  proved  to  be  superior  in 
ideation  to  either  of  the  mixed  conditions  as  well  as  the  group  condi- 
tion. Rotter  and  Portugal  (1969)  suggested: 

Since  each  of  the  mixed  conditions  was  divided  into  two  equal 
parts  - one  group  and  the  other  individual  - one  may  argue  that 
the  production  of  ideas  is  simply  a function  of  the  proportion  of 
time  spent  in  an  individual  situation.  In  other  words,  the  mixed 
conditions  were  superior  to  the  group  condition  not  because  they 
allowed  a combination  of  different  working  conditions  but  because 
they  contained  a period  of  individual  problem  solving,  (p.  3ii0 ) 

Bouchard.  Thomas  Bouchard  reported  the  findings  of  two  brain- 
storming experiments  In  the  same  year  that  Rotter  and  Portugal  reported 
t.heir  findings,  1969.  In  his  first  experiment,  Bouchard  investigated 
the  efficacy  of  sequentially  combining  group  and  individual  brainstorm- 
ing to  determine  if  such  combination  is  superior  to  individual  brain- 
storming. The  results  were  markedly  different  from  those  reported  by 


Rotter  and  Portugal 
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Bouchard  (1969)  used  the  same  four  problems  that  Dunnette  et  al. 
(i96i)  used  in  their  experiment  discussed  earlier.  The  pure  individual 
condition  consisted  of  a total  of  ?0  minutes  of  brainstorming  per  prob- 
lem ( tv/o  consecutive  K'-minute  sessions).  The  mixed  group  then  individ- 
ual condition  consisted  of  a 10-minute  session  of  group  brainstorming 
followed  by  10  minutes  of  individual  effort.  When  brainstorming  as  an 
individual,  the  subjects  wrote  their  ideas  on  paper;  in  the  group  set- 
ing,  ideas  were  tape-recorded. 

Because  the  samples  used  by  Taylor  et  al.  (1956)  and  Bouchard 
(1969)  were  considered  to  be  essentially  similar,  three  of  the  problems 
used  by  Bouchard  were  the  same  as  the  three  Taylor  et  al.  used,  and 
both  studies  compared  real  groups  to  nominal  groups,  Bouchard  was  able 
to  compare  the  responses  his  groups  generated  to  those  generated  by  the 
groups  in  the  Taylor  et  al.  study.  Bouchard  used  the  mean  performance 
of  his  groups  for  the  first  10  minutes  of  each  session  in  order  to  have 
a comparable  time. 

The  comparison  was  striking.  For  example,  the  real  groups  in 
the  Taylor  et  al.  (1956)  study  developed  a mean  total  of  36.6  responses 
to  the  Tourists  Problem  (p.  36)  compared  to  35.3  responses  for  the  real 
groups  in  the  Bouchard  (1969)  study  (p.  10).  The  nominal  groups  in  the 
Taylor  et  al.  (1958)  study  generated  a mean  total  of  68.3  responses  to 
the  Tourists  Problem  (p.  36)  compared  to  39.3  responses  for  the  nominal 
groups  in  the  Bouchard'  ( 1969)  study  (p.  10).  The  results  for  the  other 
problems  were  similar.  The  Bouchard  study  yielded  similar  results  to 
the  Taylor  et  al.  study  when  real  group  responses  were  compared  (remark- 
ably similar  considering  the  fact  that  the  Taylor  et  al . experiment 
allowed  1?  minutes  for  each  brainstorming  session  compared  to  10  minutes 
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Ip  the  Houchard  study  - the  Taylor  groups  produced  a slightly  higher 
'near  total  lumber  of  ideas  in  each  case).  However,  Taylor  et  al.s' 
nominal  groups  produced  significantly  more  responses  than  Bouchard's. 

Bouchard  suggested  several  reasons  for  the  fact  that  his  exper- 
iment. failed  to  demonstrate  a significant  difference  between  real  and 
nominal  groups.  The  two  minute  difference  in  time,  the  fact  that  Bou- 
•hard  provided  a copy  of  the  problem  to  each  subject  and  Taylor  et  al . 
did  not,  a difference  in  introductory  procedures  and  a difference  in 
the  way  responses  were  recorded  provide  possible  explanations. 

Bouchard  (1969)  stated,  "the  most  crucial  procedural  difference 
between  the  experiments  seems  to  be  that  the  individual  Ss  of  the  pre- 
sent experiment  wrote  their  responses  rather  than  verbalized  them" 

(p.  lb).  Bouchard  cited  an  experiment  conducted  by  Horowitz  and  New- 
man (196IO  to  support  his  hypothesis. 

Horowitz  and  Newman  compared  the  number  of  written  ideas  pro- 
duced by  subjects  to  the  number  of  spoken  ideas  produced  in  response  to 
two  similar  topics.  The  findings  showed  that  more  ideas  are  produced 
in  a given  period  of  time  when  the  ideas  are  spoken  than  when  the  ideas 
are  written.  The  authors  concluded: 

For  ideas  alone,  spoken  expression  (allowed  ? minutes  for  ex- 
position) is  significantly  more  productive  than  written  expression 
even  after  6 minutes  of  exposition  (jo  * .05).  At  the  10-minute 
interval  the  difference  begins  to  favor  written  expression,  but 
not  significantly  so,  nor  does  it  reach  signi fi eance  after  1? 
minutes,  (pp.  6)il-61ili) 

In  concluding,  Bouchard  (1969)  states  that  he  is  led  "to 
believe  that  the  findings  of  Taylor  et  al . (195ft)  are  not  contra- 
dicted: nevertheless,  it  should  be  noted  that  they  may  hold  only 
under  the  special  conditions  where  S verbaliz.es  his  responses  aloud 
when  working  alone"  (p.  11). 
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The  findings  reported  by  Rotter  ana  Portugal  (1969)  may  be  eval- 
uated In  light  of  Bouchard's  analysis.  Remember  that  Rotter  and  Port- 
ugal had  all  subjects,  in  both  the  individual,  group  and  combined  cond- 
itions, record  their  ideas  in  writing.  In  all  cases  the  pooled  indiv- 
idual efforts  were  superior  in  proauction  of  ideas. 

Keeping  in  mind  the  fact  that  the  brainstorming  sessions  lasted 
16  minutes  in  the  Rotter  and  Portugal  (1969)  study  compared  to  12  min- 
utes in  the  Taylor  et  al.  (1958)  study,  it  is  still  interesting  to 
compare  the  results  as  they  were  compared  with  the  Bouchard  (1969)  study. 

Again  using  the  Tourist  Problem  for  comparison,  the  Taylor  et  al. 
(1958)  study  produced  a mean  total  of  36. ii  responses  from  the  real  groups 
(p.  3h)  while  the  Rotter  and  Portugal  (1969)  real  groups  produced  an 
average  of  37.0  responses  (p.  3h0).  (Rotter  and  Portugal  used  both 
male  and  female  groups,  this  comparison  uses  the  data  generated  for  the 
male  groups  because  the  Taylor  groups  were  composed  of  all  male  subjects). 
The  results  are  remarkably  similar  considering  the  difference  in  time. 
Apparently  the  conclusion  by  Taylor  et  al.  (1958)  and  later  by  Dunnette 
et  al.  (1963)  that  12  minutes  was  sufficient  time  for  the  production  of 
most  of  the  ideas  is  supported.  It  may  be  that  the  extra  k minutes 
allowed  In  the  Rotter  and  Portugal  study  was  sufficient  time  to  over- 
come the  inhibiting  effects  of  being  required  to  write  the  responses. 

A comparison  of  the  nominal  groups  is  even  more  interesting. 

The  nominal  groups  in  the  Taylor  et  al.  (1956)  study  generated  a mean 
total  of  66.3  responses  (p.  3U);  the  nominal  groups  in  the  Rotter  and 
Portugal  (1969)  study  generated  an  average  of  78.0  responses  (p.  3U0). 

The  responses  in  the  Rotter  and  Portugal  study  were  written;  in  the 
Taylor  et  al.  study  the  responses  were  voice  recorded.  Since  the 
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"omparativfi  time  in  the  Bouchard  (1969)  study  was  only  10  minutes,  the 
individuals  in  the  Rotter  and  Portugal  study  had  an  additional  six 
minutes  in  which  to  write  down  their  ideas. 

The  following  summarizes  the  comparison  of  the  mean  number  of 
’deas  produced  for  the  Tourist  Problem  in  the  three  studies  compared 
above : 

MEAN 


STUDY 

RESPONSE 

MINUTES 

TYPE  GROUP 

NO.  IDEAS 

Taylor  et  al . (1958) 

oral 

1? 

nominal 

68.3 

Rotter  and  Portugal  (1969) 

written 

16 

nominal 

78.0 

Bouchard  (1969) 

written 

10 

nominal 

39.3 

Taylor  e».  al . (I9b'^) 

oral 

1? 

real 

38.lt 

Hotter  and  Portugal  (i960) 

wri  t.ten 

16 

real 

37.0 

Bouchard  (1969) 

oral 

10 

real 

35.3 

Because  of  the  differences  in  the  three  studies,  conclusions 
based  upon  a comparison  of  the  results  must  be  made  with  extreme  cau- 
tion. Neverthe] ess,  it  appears  as  i f nominal  brainstorming  groups 
will  retain  their  relative  superiority  over  real  brainstorming  groups 
under  the  "renditions  first  proposed  by  Taylor,  Berry  and  Block  in  1?58, 
even  if  the  nominal  group  members  must  write  their  responses;  however, 
the  time,  even  if  it  is  the  same  for  both  real  and  nominal  groups, 
must  be  of  sufficient  duration  so  that  ideas  are  not  still  flowing 
freely  when  the  time  limit  is  reached.  It  is  possible  that  the  time 
devoted  to  writing  down  ideas  in  the  real  group  session  is  less  crit- 
ical than  in  the  individual  situation  because  the  members  of  a group 
must  devote  part  of  t.hei  r time  to  listening  to  others.  It  may  be 
that  the  ideas  are  written  during  the  "listening  time"  with  minimal 


adverse  effects 
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Bouehar*  '•■  0969)  second  experiment  compared  the  brainstorming 
technique  to  "critical  group  problem  solving."  He  noted  that  subjects 
are  likely  to  be  concerned  more  about  what  they  would  say  next  or  what 
the  other  person  would  think  of  what  they  said  than  about  what  the  other 
person  was  actually  saying.  He  further  reasoned  that  such  self-centered 
preoccupation  would  be  more  detrimental  to  brainstorming  than  to  crit- 
ical problem  solving.  In  order  t>  overcome  this  bias,  Bouchard  designed 
a feedback  mechanism  into  his  experiment.  "Feedback  consists  of  having 
Ss  listen  to  a taping  of  tneir  first  5 min.  of  performance  on  a prob- 
lem, and  then  allowing  them  to  continue  to  work  on  the  same  problem" 

(Bouchard,  1969,  p.  1?). 

The  experiment  used  the  Thumbs  and  Education  Problems.  In 
this  case,  Bouchard  used  three  different  U-member  groups:  real  brain- 
storming, nominal  brainstorming,  and  critical  problem  solving.  In  the 
feedback  mode,  the  subjects  worked  for  5 minutes,  listened  to  the  tape 
for  5 minutes  and  then  worked  for  an  additional  10  minutes.  In  the  non- 
feedback mode,  the  subjects  worked  for  ?0  minutes  without  interruption. 

Bouchard  (1969)  found  that  "there  are  no  significant  differen- 
ces between  the  feedback  and  nonfeedback  groups  within  any  of  the  pro- 
cedures" (p.  16).  Even  when  the  ideas  generated  during  the  last  five 
minutes  of  the  nonfeedback  groups'  working  time  were  subtracted  (in 
other  words,  each  group  had  15  minutes  actual  working  time),  tne  groups 
that  did  not  receive  feedback  generated  slightly  more  ideas  than  the 
groups  that  did  receive  feedback.  Bouchard's  analysis  indicated  that 
the  only  significant  effect  of  feedback  in  this  experiment  was  that  it 
is  a detriment  to  group  critical  problem  solving. 

This  experiment  essentially  reinforced  previous  similar  experi- 
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p.'i'-t  i ci  pnl  i on . Hoii'-hnrd  ( 1 9hy ) summarlved  his  findings  by  stating, 

In  conjunction  with  the  experiments  cited  earlier,  it 
seems  fair  to  conclude  that  brainstorming  is  superior  to  crit- 
ioal  problem  solving  both  when  responses  are  written  and  taped, 
but  this  superiority  is  rather  sr-1,  in  si/e.  (p.?0) 

Prilhnrt,  and  Jochem.  The  study  conducted  by  Brilhart  and 

1 ' " 

ilochem  ( 1 961] ) investigated  the  sequence  in  which  problem  solving 
steps  were  addressed  by  5-member  groups  with  a sixth  participant 
assigned  as  discussion  leader.  Three  patterns  were  evaluated.  In 
Pattern  A the  group  was  led  through  a problem  solving  sequence  in  con- 
sonance with  the  brainstorming  technique.  The  subjects  generated  as 
many  alternative  solutions  (ideas)  as  possible  before  establishing  the 
criteria  by  which  ideas  would  later  be  evaluated.  In  Pattern  B the 
evaluation  criteria  was  established  before  ideation  took  place;  how- 
ever, the  ideation  phase  did  attempt  to  follow  the  rules  of  brainstorm- 
ing. In  Pattern  C,  the  group  attempted  to  find  a "solution"  immedi- 
ately after  being  presented  the  problem;  no  intermediate  steps  were 
directed  by  the  discussion  leader. 

The  Tourist  and  Teacher  Problems  from  Taylor  et  al.  (1958) 
were  used  along  with  a new  problem  called  the  "Library"  Problem. 

Since  the  Library  Problem  may  have  been  of  direct  concern  to  the 
student.®  involved  in  the  experiment,  it  was  probably  an  ego-involving 
problem  as  defined  by  Cohen  et  al . (i960).  However,  no  attempt  was 
made  t,o  establish  ejo- involvement,  nor  was  any  analysis  of  the  indi- 
vidual problems  reported  in  this  study  by  Brilhart  and  Joc.hem. 
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This  experiment  introduced  two  major  variations  which  were  not 
a part  of  the  previously  reported  studies.  The  groups  had  an  assigned 
discussion  leader  other  than  the  experimenter,  although  the  leader  did 
not  participate  in  the  problem  solving  per  se.  And,  the  ideas  were 
written  on  a blackboard  for  all  group  members  to  see  during  the  session. 
Since  this  experiment  was  concerned  with  the  problem  solving  sequence 
in  a group  problem  solving  session,  no  comparison  was  made  with  nominal 
groups.  All  groups  had  a leader,  and  all  groups  used  a blackboard  to 
record  ideas. 

The  findings  supported  the  brainstorming  technique.  Both  of 
the  detailed  patterns,  Pattern  A and  Pattern  B,  resulted  in  a signif- 
icantly greater  number  of  ideas  generated  than  Pattern  C.  It  is 
clearly  advantageous  to  separate  the  process  of  evaluation  from  the 
process  of  ideation.  The  authors  also  concluded: 

The  advice  given  in  the  majority  of  current  discussion 
textbooks  and  manuals  to  establish  criteria  before  attempting 
to  find  solutions  appears  dubious  at  best  and  harmful  at  worst. 
Teaching  a pattern  based  on  speculation  and  casual  observation 
apart  from  experimental  investigation  may  have  lowered  both 
productivity  and  satisfaction  in  many  conferences  and  dicussions. 
(Brilhart  &■  Jochem,  196ii,  p.  179) 

Bouchard  and  Hare.  The  purpose  of  the  Bouchard  and  Hare  (1970) 
experiment  was  to  investigate  the  effect  of  group  size  on  a comparison 
of  real  and  nominal  brainstorming  groups.  The  168  subjects  (male  under- 
graduates) were  divided  into  nominal  and  real  groups  consisting  of  5, 

7 and  9 members  each.  Each  group  or  individual  was  given  25  minutes 
to  brainstorm  the  problem.  The  only  problem  used  in  this  experiment 
was  the  Thumbs  Problem. 

An  assessment  of  the  quality  of  the  ideas  generated  was  con- 


sidered superfluous.  Bouchard  and  Hare  (1970)  stated, 
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The  dependent  vert  able  was  the  number  of  different  ideas 
generated.  Previous  work  (Bouchard,  1969)  has  shown  that  more 
sophisticated  scoring  is  unnecessary,  since  all  other  scores 
that  can  be  derived  from  this  type  of  data  correlate  highly 
with  total  quantity,  (p.  5?) 

As  a result  of  the  experiments  he  had  reported  earlier, 

Bouchard  (1969)  hypothesized  that  real  groups  might  be  expected  to 
generate  more  ideas  than  nominal  groups  if  the  group  size  is  increased. 
However,  the  results  of  the  experiment  conducted  by  Bouchard  and  Hare 
(1970)  showed  that,  for  the  group  sizes  studied,  the  hypothesis  is 
clearly  disproved.  In  fact,  the  gap  between  nominal  group  performance 
(mean  total  number  of  different  ideas  generated)  and  real  group  per- 
formance widened  significantly  as  the  group  size  was  increased.  In 
other  words,  as  the  size  of  the  group  increased,  the  superiority  of 
nominal  groups  over  real  groups  became  more  and  more  significant.  The 
authors  concluded,  "the  trends  are  unmistakable  and  suggest  that  had 
previous  Es  used  larger  groups,  their  results  would  simply  have  beer 
more  strongly  confirmed"  (Bouchard  & Hare,  1970,  p.  53). 

The  time  allowed  for  each  brainstorming  session  appeared  to  be 
more  than  adequate.  Many  individuals  ran  out  of  ideas  "long  before 
their  time  ran  out,  and  none  of  the  groups  felt  that  they  had  been 
cut  off  before  substantially  saying  everything  they  wanted  to"  (Bou- 
chard & Hare,  1970,  p.  5U).  An  experiment  conducted  by  John  P. 

Campbell  supports  the  findings  in  the  Bouchard  and  Hare  study.  Camp- 
bell (1968)  states  that  "it  is  doubtful  that  time  limitations  could 
explain  the  inferiority  of  the  group  solution.  A ?%-hr.  period  was 
set  aside  for  the  experimental  session  and  no  time  limitations  were 
Imposed"  (n.  ?09). 

Bouchard  and  Hare  suggested  that  the  malor  problem  in  the  real 
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group  session  may  be  in  the  inefficient  utilization  of  the  available 
time.  There  were  significant  pauses  in  the  discussion  and,  perhaps 
even  more  dysfunctional,  there  was  a tendency  for  some  of  the  members 
to  monopolize  the  time  with  nonutilitarian  elaboration  of  their  ideas. 
It  also  appears  as  if  some  group  members  are  content  to  sit  and  listen 
as  long  as  other  members  are  willing  1,0  do  the  talking.  Obviously, 
the  ideas  which  may  have  been  contributed  by  these  less  active  partici- 
pants are  lost  if  they  are  not  communicated. 

Bouchard  and  Hare  (1970)  suggested  that  a way  could  be  devel- 
oped to  overcome  the  inefficient  utilization  of  time  and  poor  distri- 
bution of  participation  in  order  that 

the  pressure  to  perform  in  the  group  condition  and  the 
resultant  behavior  may  mirror  the  performance  of  applied  brain- 
storming groups  more  closely  than  the  procedure  used  in  current 
experimental  studies,  (p.  SS) 

Bouchard.  In  197?,  Thomas  J.  Bouchard,  Jr.  reported  the  re- 
sults of  two  experiments  dealing  with  brainstorming  groups  in  which 
he  had  introduced  a new  procedural  rule  designed  to  overcome  the 
inefficiencies  in  time  and  member  participation  suggested  by  Bouchard 
and  Hare  in  the  1970  study. 

The  first  experiment  did  not  compare  nominal  to  real  groups 
and  will  not  be  discussed  in  this  thesis.  The  second  experiment  was 
"designed  to  assess  the  influence  of  motivation  and  training  on  group 
and  individual  problem  solving"  (Bouchard,  1972,  p.  329).  The  new 
procedural  rule,  which  was  used  in  both  experiments,  required  each 
group  member  to  contribute  an  idea  in  sequence.  If  a subject  could 
not  think  of  an  idea  during  his  turn,  he  would  say  "pass"  and  the  next 
member  would  speak.  The  subjects  "were  also  encouraged  not  to  get 
bogged  down  in  long  discussions  about  trivial  points"  (Bouchard, 


1972,  p.  326). 

These  experiments  were  fairly  complex  with  many  different 
variables  interacting.  The  results  are  not  readily  generalized  and, 
for  the  most  part,  not  germane  to  this  thesis;  however,  the  findings 
do  provide  sufficient  evidence  to  suggest  that  Bouchard's  sequencing 
procedure  should  be  investigated  further.  Sequencing  may  even  im- 
prove group  brainstorming  to  the  extent  that  the  effectiveness  gap 
between  nominal  and  real  groups  may  become  insignificant. 

Dillon,  Graham  and  Aidells.  This  study  attempted  to  use  a 
brainstorming  problem  that  the  subjects  would  find  stimulating  "be- 
cause of  their  genuine  interest  and  concern  about  finding  solutions" 
(Dillon,  Graham  & Aidells,  1972,  pp.  l:87-h86).  The  subjects  were 
students  from  the  University  of  California,  Berkeley.  The  problem, 
presented  shortly  after  the  Cambodian  invasion  in  1970,  asked  the 
following  question: 

Given  the  current  situation  of  an  escalation  of  the  war  and 
the  widespread  intense  reactions  across  this  country,  what  can 
you  as  an  individual  do  to  effect  change,  and  what  things  would 
you  change?  (Dillon  et  al.,  197?,  p.  U88) 

Pour-member  real  and  nominal  groups  brainstormed  the  problem. 
Two  other  conditions  were  compared  in  this  experiment.  Half  of  the 
real  and  nominal  groups  observed  a videotape  depicting  a highly  effi- 
cient. four-man  brainstorming  group  working  on  a problem;  the  other 
subjects  did  not  see  the  videotape.  Next,  half  of  the  real  and  nom- 
inal groups  that  observed  the  videotape  and  half  of  the  groups  that 
did  not  were  given  a IQ-minute  practice  session  to  write  down  ideas 
on  the  actual  problem  that  would  be  brainstormed.  After  the  practice 
session,  the  papers  were  collected  and  the  actual  ?5-minute  session 
began.  Ideas  generated  during  the  practice  session  could  be  used  again 
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in  the  actual  session.  The  groups  that  were  not  given  the  practice 
session  simply  brainstormed  the  problem  for  ?S  minutes. 

When  the  eight  cells  were  compared,  Dillon  et  al.  (197?)  found 
that  the  results  showed 

a general  superiority  of  individual  over  group  brainstorming. 
Across  all  conditions,  individuf  - orainstorming  alone  generated 
more  ideas  than  did  individuals  brainstorming  in  groups.  Contrary 
to  prediction,  a videotape  training  session  in  which  individuals 
and  groups  were  given  an  example  of  a smoothly  functioning,  rap- 
idly idea-generating  brainstorming  group  inhibited  performance. 

(p.  U89) 

The  study  also  showed  that,  when  not  preceded  by  observation  of  the 
videotape,  the  practice  session  improved  performance  for  both  real 
and  nominal  groups;  however,  "there  was  a tendency  for  practice  to 
facilitate  individual  brainstorming  more  than  group  brainstorming" 
(Dillon  et  al.,  197?,  p.  U90).  It  is  not  clear  whether  the  improve- 
ment is  a function  of  the  practice  or  simply  a function  of  having 
more  time  to  work  on  the  problem  since  the  practice  session  actually 
represented  10  additional  minutes  of  problem-solving  time. 

While  the  Cohen  et  al . (i960)  study  suggested  that  group 
brainstorming  may  be  facilitated  by  an  ego-involving  problem,  the 
authors  of  this  study  reached  the  opposite  conclusion.  Dillon  et  al. 
(197?)  stated, 

Observation  of  groups  brainstorming  on  various  kinds  of 
problems  leads  us  to  believe  that  people  find  it  much  more 
difficult  to  adhere  to  the  rules  of  brainstorming  when  they 
are  dealing  with  problems  that  they  are  interested  in  and 
care  about.  Thus,  the  general  superiority  of  individual  over 
group  brainstorming  appears  even  more  pronounced  when  the  prob- 
lem is  real  and  when  motivation  is  high.  (p.  Ii90 ) 

Bouchard  and  Hare  (1970)  provide  a very  appropriate  closing 
statement  for  this  review  of  some  of  the  brainstorming  experiments 
when  they  state,  "there  is  little  doubt  that  the  question  of  group 


versus  individual  brainstorming  requires  more  investigation"  (p.  5?) 


Group  Methods 

Before  discussing  the  specific  groups  that  will  be  formed  for 
this  experiment,  it  will  be  useful  to  review  some  of  the  literature 
on  group  methods.  Since  even  a seve  lv  capsulized  summary  of  the 
small  group  literature  would  encompass  volumes  of  material,  it  is  ob- 
viously necessary  to  limit  the  scope  of  this  review  in  some  manner. 
Therefore,  only  that  material  which  most  directly  relates  to  the  kinds 
of  things  that  a military  commander/manager  should  keep  in  mind  when 
forming  small  groups  for  the  purpose  of  brainstorming  a problem  will  be 
discussed. 

Two  of  the  primary  ways  organizations  have  attempted  to  cope 
with  the  requirement  for  Increased  information  exchange  among  special- 
ized groups  is  through  the  creation  of  task  forces  and  teams  (Galbraith, 
197').  For  the  purpose  of  this  thesis,  a task  force  is  defined  as  a 
temporary  group  formed  for  the  explicit  purpose  of  solving  a given 
problem  or  class  of  problems,  or  for  making  a specific  decision  or 
class  of  decisions.  Solving  a problem  does  not  necessarily  include 
making  a decision  as  to  the  best  solution;  the  problem  assigned  to  the 
task  force  may  be  the  generation  of  as  many  alternative  solutions  as 
possible.  Thus,  an  operational  brainstorming  group,  such  as  one  of  the 
operational  groups  used  to  conduct  this  experiment,  is  an  example  of  a 
task  force  as  defined  in  this  study.  Teams  are  simply  permanent  task 
forces.  Throughout  this  thesis,  concepts  which  are  applied  to  task 
forces  will  be  considered  to  be  equally  valid  when  applied  to  teams, 
unless  explicitly  stated  otherwise.  In  order  to  attempt  to  optimize 
group  brainstorming,  it  is  necessary  to  carefully  consider  the  infor- 


nation  available  concerning  task  force  design. 
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In  spite  of  the  fact  that  task  forces  occupy  a vital  position 
in  the  Army  today,  relatively  little  is  known  about  task  force  design. 
Two  important  bodies  of  social  science  research  offer  considerable 
insight  into  the  problem  of  task  force  design  - the  set  of  research 
studies  of  authority  structures  in  small  groups  and  the  body  of  exper- 
iments on  communication  networks  in  small  groups.  The  purpose  of  the 
remainder  of  this  chapter  is  to  consider  how  the  theories  resulting 
from  these  studies  can  be  utilized  in  the  development  of  efficient 
task  force  design. 

One  typical  form  of  task  force  is  composed  of  a group  of  indi- 
viduals who  are  each  specialists  in  a different  functional  area.  For 
example,  a task  force  may  be  formed  by  a military  commander  when  he 
calls  his  staff  together  to  develop  alternative  solutions  to  some  prob- 
lem that  requires  an  unusual  or  particularly  creative  solution.  The 
group  might  consist  of  representatives  from  subordinate  commands  as 
well;  for  example,  company  commanders  may  meet  with  members  of  the 
battalion  staff  to  brainstorm  a problem.  At  higher  level  headquarters 
or  at  an  installation,  the  task  force  composition  may  be  much  more 
complex  and  heterogeneous.  The  key  point  is  that  the  commander/manager 
must  be  aware  of  these  individual  differences  and  the  impact  that  they 
may  have  on  the  group. 

If  the  tasK  force  is  to  be  successful,  the  members  must  be 
able  to  communicate  freely  and  effectively.  The  communication  net- 
wotk  which  evolve-  in  a group  in  l argely  a function  of  the  authority 
structure;  thus,  the  authority  structure  may  be  considered  as  the 
independent  variable  for  the  dependent  variable  communication  network. 
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The  •-tit. up  and  authority  structures  wdich  arc  imposed  on  the  group 
when  it  is  established  or  which  evolve  over  time  as  the  proup  interacts 
wi  It  hav"  a direct  effect  on  the  form  of  the  oommnni  cat.ion  network  and 
the  content  of  the  messages  transmi t ted . 

The  famous  oodv  of  experiment. ati  on  on  c .‘mmunication  networks 
inspired  by  bavelas  and  conducted  ana  reported  by  Leavitt  and  others 
has  provided  some  valuable  insight.  into  the  effects  of  various  kinds 
of  communication  nets  on  proup  problem-sol ving  ability.  The  basic  ex- 
periment via1!  quite  simple;  five  participants  were  given  five  different 
colored  marbles  with  one  color  common  to  e.  h.  The  problem  was  t : iden- 

tify the  color  of  the  common  marble.  Each  of  the  subjects  was  isolated 
from  the  others  and  only  written  communications  were  allowed  through 
specified  communication  channels.  F’or  the  sake  of  simplicity,  con- 
sider two  of  the  many  possible  communication  networks;  the  star  (some- 
times referred  to  as  a wheel  network)  and  the  circle  network.  The  star 
has  one  participant,  in  a position  of  centrality  who  can  communicate  with 
all  others,  but  others  may  communicate  only  with  him.  In  the  circle 
network  each  participant  may  communicate  with  the  person  on  his  right 
and  left.  The  results,  for  this  simple  task  in  this  highly  restricted 
situation,  were  clear.  As  reported  by  Leavitt  ( 1 OA); ) , the  differen- 
tiated, non-equal i tari an  networks  like  the  star  facilitate  faster, 

'"ore  accurate  solutions;  wnilp  equal itari an  networks  like  the  circle 
provide  greater  satisfaction  for  members  (pp. 

Later  studies,  in  particular  those  of  Christie,  Luce  and  Macy, 
I’ciieri  in  Figors  at.  al  . , 19^9  )>  revealed  that  equalitarian  networks  are 
m' re  efficient,  for  more  complex  problems.  The  task  was  complicated  by 
introducin'7  "noisy"  marbles:  marbles  with  colors  which  were  not  easily 


described  and,  therefore,  introduced  ambiguity  to  the  problem.  Pigors, 
Myers  and  Malm  (1969)  observed  that  decentralized  networks  are  more 
likely  to  accept  a "bright  new  idea"  and  adapt  to  unusual  situations 
than  are  more  hierarchically  differentiated  networks  (p.  39) • 

The  experiments  on  communication  networks  were  conducted  in  a 
highly  artificial  setting;  consequently,  great  care  must  be  taken  when 
attempting  to  generalize  the  results  to  groups  in  a natural  setting 
attempting  to  solve  real  problems.  Nevertheless,  practical  decisions 
must  be  made  concerning  the  structuring  of  task  forces  regardless  of 
how  little  evidence  is  available  on  which  to  base  these  decisions.  The 
evidence  indicates  that,  ceteris  paribus,  a highly  centralized  communi- 
cation network  is  best  if  the  problem  to  be  solved  is  well  defined  and 
relatively  simple,  and  if  the  speed  of  solution  is  a more  important 
criterion  than  morale  of  the  participants.  If  the  problem  is  complex 
and  ill-defined,  a more  equal itarian  communication  network  will  be  more 
efficient. 

Consider  the  communication  networks  that  might  develop  in  a 
task  force  composed  of  company  commanders  - members  who  are  relatively 
equal  iri  status  and  authority,  if  the  task  force  is  created  by  assign- 
ing representatives  without  appointing  a leader  for  the  group,  several 
factors  must  be  evaluated  in  order  to  predict  the  communication  net- 
work that  will  emerge.  If  the  members  of  the  task  force  perceive  that 
they  are  equal  in  status  and  authority,  a relatively  decentralized, 
equal itarian  communication  network  may  be  expected  initially.  How- 
ever, if  the  task  force  continues  to  meet  for  some  time,  a more  hier- 
archically structured  network  will  evolve.  Bales  conducted  a series 
of  experiments  in  which  he  observed  the  emergence  of  leaders  (defined 
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at  those  who  most,  often  initiate  and  receive  communications)  among  an 
Initially  leaderless  group  of  peers  attempting  to  solve  a problem. 

Hales  found  that  a bifurcated  leadership  structure  evolved;  one  member 
became  the  task  leader,  or  idea  man,  and  another  emerged  as  the  socio- 
emottonal  leader  (Bales,  1970).  Thus,  the  communications  become  less 
random  and  free,  and  more  directed  toward  and  initiated  by  the  two 
central  positions. 

The  process  by  which  a differentiated  power  structure  develops 
in  an  initially  unstructured  group  is  nicely  explained  by  Blau's 
description  of  exchange  theory  (Blau,  1?6h,  pp,  19-25).  Blau  argues 
that  people  will  interact  as  long  as  the  exchange  is  mutually  reward- 
ing. The  situation  often  arises  in  which  one  person  possesses  a 
resource  that  another  desires  but  can  pay  for  only  with  his  gratitude. 
"A  resource  is  a property  of  an  individual  - a possession,  an  aspect  of 
his  behavior,  or  merely  his  presence  - which  enables  him  to  affect  the 
rewards  and  costs  experienced  by  another  person"  (Secord  & Backman, 
196U,  p,  27h).  For  example,  an  individual  may  seek  advice  from  another 
possessing  superior  knowledge.  Blau  predicts  that,  if  the  exchange  is 
to  continue  over  time,  the  person  must  pay  for  the  assistance  he  gains 
with  more  than  a token  "thank  you"  in  order  for  the  exchange  to  remain 
mutually  rewarding.  The  result  is  an  emergence  of  a power  differen- 
tial between  the  two  if  the  individual  seeking  assistance  rewards  the 
other  by  acknowledging  the  dependency  relationship. 

As  Emerson  (196?)  postulated,  the  degree  of  power  that  an 


individual  (A)  holds  over  another  person  (B)  is  a function  of  B's 
dependency  upon  A and  is  directly  proportional  to  the  "motivational 
investment"  of  B in  the  resources  manipulated  by  A,  and  inversely 


proportional  to  the  availability  of  these  resources  external  to  the 
A - B relationship  (pp.  11-bl).  Tension  is  often  a concomitant  result 
of  the  exchange  process  because  of  the  psychological  cost  incurred 
when  one  person  is  forced  to  acknowledge  the  superiority  of  another. 

The  undesired  consequence  of  this  exchange  process  in  a task  force  may 
be  a decrease  in  the  freedom  of  communications  among  group  members  and, 
hence,  a thwarting  of  the  unhindered  exchange  of  information;  such 
inhibitions  among  brainstorming  group  members  are  disastrous. 

In  the  task  force  described  above,  the  group  was  comprised  of 
members  who  were  initially  relatively  equal  in  status  and  authority. 

Very  few  human  groups  meet  the  criteria  of  equalitarian  status  struc- 
tures. For  example,  in  the  mixed  battalion  staff  and  company  commanders 
task  force  the  representative  from  the  G-l*  may  be  most  knowledgeable  of 
the  techno i gj  required  to  solve  the  problem,  while  the  representatives 
fr'm  the  ompanies  may  perceive  their  interests  are  most  at  issue  and 
♦he  representative  from  the  G-3  may  be  the  senior  in  rank.  Even  if  the 
memoers  ire  intentionally  chosen  to  be  equal  in  status,  such  as  a task 
r-e  mponed  of  staff  members  of  equal  rank,  there  is  likely  to  be 
a perceived  status  differentiation  because  of  the  possible  differences 
in  status  amon?  tne  various  staff  elements.  The  problem  is  most  appar- 
ent between  command  and  staff  representatives  or  between  functional  and 
general  staff  representatives. 

Strodtbeck,  James  and  Hawkins  studied  a number  of  juries  in 
experimental  settings  to  determine  the  possible  influence  of  status 
differentials  which  are  normatively  external  to  the  task.  In  spite 
of  the  fart  that  jurors  are  normatively  expected  to  act  as  equals  to- 
ward one  another,  this  research  clearly  indicates  that  status  differ- 
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entials  wholly  external  to  the  jury  situation  have  a significant  influ- 
ence on  group  processes  and  interaction.  For  example,  those  jurors 
with  relatively  high  status  outside  the  jury  situation  tended  to  part- 
icipate and  to  be  selected  as  foreman  more  often  than  those  of  lower 
relative  status  (Strodtbenk,  James  A Hawkins,  1957,  pp.  713-719). 

In  an  organizational  task  force  where  there  are  no  normative 
expectations  that  all  members  act  as  equals  we  can  expect  the  influ- 
ence of  external  status  differentiation  to  be  even  greater.  Lenski's 
description  of  t.he  phenomenon  he  terms  "status  crystallization" 

(Lenski,  19 Sh,  pp.  hOS-513),  and  Homans'  evaluation  of  the  same  concept 
which  he  calls  "status  congruence,"  (Homans,  1961),  provide  a useful 
insight  into  some  of  the  effects  of  perceived  status  differentiation 
among  members  of  a group.  Persons  tend  to  perceive  their  status  rela- 
tive to  another  as  being  generally  consistent  in  related  situations. 
Thus,  a person  of  high  status  in  the  organization  as  a whole  will  expect 
to  be  accorded  high  status  in  the  task  setting  regardless  of  attempts 
to  create  an  equalitarian  status  structure  in  this  specific  situation. 
For  example,  if  the  G-3  is  generally  accorded  the  highest  status  among 
a staff,  he  is  prone  to  experience  low  status  crystallization  (incon- 
sistent status)  if  he  is  made  a member  of  a brainstorming  group  where 
all  members  are  defined  as  "equal."  Therefore,  the  evidence  seems  to 
indicate  that  a member  of  an  organizational  task  force  who  is  accorded 
only  equal  status  within  a task  force  relative  to  other  members  who 
are  comparatively  lower  in  status  in  the  larger  organization  will  be 
dissatisfied  with  the  existing  structure  and  may  be  a disruptive  in- 
fluence to  the  smooth  functioning  of  the  group.  In  the  case  of  a 
brainstorming  group,  Low  status  crystallization  may  be  critically 
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dysfunctional . 

The  existence  of  a status  structure  within  a group  will  manifest 
Itself  through  the  <-ommuni rati  on  network  which  develops  and  also  in  the 
content  of  the  messages  transmitted.  Simon,  Smithburg  and  Thompson 
(195°)  empirically  supported  the  general  observation  that  communications 
between  a superior  and  his  subordinate  usually  take  place  more  easily 
from  the  higher  status  person  to  the  lower  status  person  (p.  ?35).  If 
the  higher  status  person  is  also  an  evaluator  of  the  lower  status  per- 
son, the  constraint  to  free  communication  is  even  greater.  The  mili- 
tary system  creates  a particularly  formidable  barrier  to  free  communi- 
cation because  of  the  critical  importance  of  even  a single  evaluation 
(such  as  an  officer  efficiency  report)  to  a military  career.  Guetzkow 
reports  that  an  experiment  conducted  by  Cohen  demonstrated  that  sub- 
ordinates are  less  likely  to  express  criticism  to  superiors  who  are 
also  their  evaluators  than  to  those  who  exhibit  no  control  over  their 
advancement  (Guetzkow,  1965,  p.555). 

The  obvious  danger  of  status  differentials  in  a task  force  is 
that  the  members  of  relatively  lower  status  may  be  psychologically 
restrained  from  fully  participating  in  the  problem  solving  effort, 
particularly  if  that  effort  involves  the  generation  of  ideas  using  the 
brainstorming  technique.  This  dilemma  is  not  a new  or  startling  rev- 
elation to  military  commanders/managers  as  evidenced  by  the  increased 
emphasis  in  the  last  two  decades  on  training  sessions  aimed  at  opening 
communications  within  the  organization.  Guetzkow  also  reported  a 
study  conducted  by  Habbe  which  provides  evidence  to  show  that  barriers 
to  communication  which  are  created  by  hierarchical  structures  may  be 
overcome  if  sufficient  effort  is  expended  toward  achieving  that  goal 
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(Guetzkow,  1965,  p.  Hlj9). 

In  an  experiment  conducted  by  Collaros  and  Anderson,  the  find- 
ings showed  that  the  presence  of  even  one  individual  who  is  perceived 
as  an  expert  by  the  other  members  is  sufficient  to  significantly  reduce 
the  number  of  ideas  generated  by  a brainstorming  group.  The  authors 
concluded : 

Overall  the  results  of  the  study  indicate  that  social  factors 
inherent  in  unequal  status  structures  within  the  group  are  det- 
rimental to  member  creativity  even  though  brainstorming  instruc- 
tions are  given.  Group  members  feel  threatened  and  inhibited  by 
the  presence  of  more  knowledgeable  members,  consequently,  the 
less  expert  members  contribute  few  of  their  ideas  and  suggestions 
(Collaros  k Anderson,  1969,  p.  163 ). 

If  a military  commander/manager  wants  to  optimize  the  performance  of 
a brainstorming  group,  he  must  be  aware  of  the  potentially  dysfunc- 
tional aspects  of  perceived  differences  in  status  among  group  members 
and  he  must  actively  work  at  minimizing  their  effects. 

Thus  far  only  task  forces  without  an  established  formal  auth- 
ority structure  have  been  examined;  however,  in  many  instances  a task 
force  leader  may  be  appointed  by  someone  in  a position  of  higher  auth- 
ority relative  to  the  group  members.  At  this  point  it  is  useful  to 
consider  a fairly  precise  definition  of  authority  and  use  it  to  dis- 
tinguish between  the  concepts  of  endorsed  and  authorized  power.  Scott 
defines  authority  simply  as  "legitimate  power"  where  "legitimacy  has 
to  do  with  the  existence  of  a set  of  social  norms  that  defines  situa- 
tions or  behaviors  as  correct  or  appropriate"  (Scott,  1970,  p.  385). 

If  the  norms  are  developed  and  enforced  by  persons  subordinate  to  the 
"power  wi elder,"  the  authority  is  referred  to  as  endorsed  power;  if 
they  are  developed  by  superordinates,  the  authority  is  termed  auth- 
orized power  (Scott,  1990,  pp,  386-3871. 
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The  appointed  leader  of  a task  force  may  a peer  of  the  other 


members  or  he  may  De  the  occupant  of  a higher  position  in  the  formal 
hierarchy.  In  the  latter  case,  there  is  likely  to  be  little  opposition 
to  the  appointed  leader's  assumption  of  his  position  as  task  force  lea- 
der, because  of  his  recognized  position  of  authority  in  the  larger 
organization.  The  appointed  leader  h^s  a strong  claim  on  authorized 
power  and  is  in  a good  position  to  foster  the  development  of  endorsed 
power  if  he  is  careful  to  exercise  his  power  only  in  those  instances 
when  it  is  sanctioned  and  expected  hy  the  other  group  members.  If  a 
leader  usurps  his  power  in  any  way,  he  is  apt  to  lose  any  endorsed 
power  he  may  have  gained. 

.Subordinat.es  know  the  limits  of  authorized  power  .and  will  insure 
that  its  use  is  not  extended  beyond  these  limits  without,  their  approval. 
In  this  way  endorsed  power  not  only  increases  the  power  of  the  power 
wieider  because  of  the  group's  sanction,  but  also  limits  the  use  of 
♦hat.  power  by  providing  strong  incentive  for  the  leader  to  exercise  his 
power  judiciously  and  only  within  the  accepted  boundaries.  For  example, 
t.he  appointed  discussion  leader  of  a brainstorming  group  is  expected  to 
^uide  the  members  in  accordance  with  the  rules  of  brainstorming;  how- 
ever, he  may  destroy  the  effectiveness  of  the  group  if  he  usurps  his 
power  by  attempting  t.o  force  his  preconceived  decisions  on  the  group. 

if  t.he  leader  of  the  task  force  is  appointed  from  a group  of 
peers,  he  will  be  accorded  a degree  of  authorized  power  by  virtue  of 
his  appointment;  however,  as  a member  of  the  peer  group  his  perform- 
ance is  likely  t.o  be  closely  scrutinized  and  evaluated  by  the  other 
members  to  see  if  he  is  worthy  of  the  position.  While  there  is  like- 
ly to  be  less  tension  generated  in  this  situation  than  in  the  case 


where  peer  members  compete  for  the  position  of  leadership,  the  peer 
appointed  ns  group  leader  will  be  more  dependent  upon  his  personal 
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characteristics  to  prove  his  ability  than  will  a person  occupying  a 
position  of  leadership  due  to  his  position  in  the  formal  hierarchy. 

Hole  expectations  of  formal  positions  are  defined  without  regard  to 
tne  personality  of  the  role  occupant;  however,  informal  role  positions 
are  dependent  upon  the  personal  characteristics  of  the  position  occu- 
pant (Lecture  by  W.  Richard  Scott,  Fall  1970,  University  of  Kansas). 

While  the  position  of  leader  is  formalized  by  the  act  of  appointment, 
the  position  is  considerably  less  formal  than  those  occupied  by  per- 
sons in  tne  formal  hierarchy  of  the  larger  organization. 

Thus,  the  concept  of  role  formalization  is  a matter  of  degree 
or  of  position  on  a continuum  extending  from  completely  informal  at 
one  extreme  to  entirely  formal  at  the  other  extreme.  The  higher  the 
degree  of  fomalization,  the  less  dependent  the  role  occupant  is  on  his 
personal  characteristics  to  define  the  expectations  of  the  role  posi- 
tion. As  Raven  and  French  (1950)  have  argued,  "the  very  occupation  of 
a key  position  in  a structure  lends  legitimacy  to  the  occupant"  (p.  IjOb). 

The  series  of  experiments  conducted  by  Raven  and  French  clearly 
Indicate  the  importance  of  the  perception  by  group  members  that  the 
appointed  leader  has  a legitimate  right  to  occupy  the  position  of  lead- 
ership. Empirical  evidence  supported  the  hypothesis  that  the  more  an 
individual  perceives  that  a person  occupying  a position  of  leadership 
nas  r legitimate  right  to  his  position,  the  more  that  individual  will 
perceive  that  the  leader  is  justified  in  prescribing  behavior  for  him 


(Raven  & French,  June  1998,  pp.  88-89). 

If  the  leader  is  perceived  as  not  having  a legitimate  right  to 
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his  role  position,  we  can  predict  that  he  will  nave  an  adverse  effect  on 
the  group's  performance.  For  example,  jf  an  individual  appointed  to  be 
the  task  force  leader  is  perceived  by  the  group  as  having  been  selected 
because  he  is  the  commander's  "favorite"  instead  of  another  group  mem- 
ber who  is  perceived  as  more  deserving  of  the  position  for  any  reason, 
the  manifestation  of  the  group's  resentment  will  probably  be  evident  in 
reduced  effectiveness.  Kaven  and  French  (September  1958)  observed  in 
their  experiments  that  overcompliance  with  directives  issued  by  leaders 
perceived  as  illegitimately  occupying  positions  of  authority  is  one  way 
in  which  the  group  may  undermine  effective  group  performance,  particu- 
larly where  communication  is  restricted  (p.  b09).  Thus,  if  such  a task 
force  leader  were  to  ask  a group  member  for  a specific  piece  of  infor- 
mation, the  explicit  answer  would  be  given;  however,  critical  related 
data  might  be  withheld,  resulting  in  an  erroneous  or  incomplete  con- 
clusion. Cooperation,  integration  of  effort,  and  uninhibited  commun- 
ication are  crucial  to  efficient  and  effective  group  brainstorming;  a 
leader  who  is  perceived  by  the  group  as  having  no  legitimate  right  to 
his  role  position  may  tip  the  delicate  psycho-social  balance  that  seems 
to  be  required  for  the  free  expression  of  ideas  in  a group  setting. 

As  described  earlier,  the  mere  existence  of  a status  hierarchy 
in  the  task  force  will  have  serious  implications  for  the  communication 
network  which  evolves.  An  authority  structure  creates  similar  barriers 
to  communications  which  are  apt  to  be  stronger  than  those  created  by 
status  differentials  because  of  the  authority  figure's  potential  to 
invoke  sanctions.  Even  in  the  ideal  case  where  the  leader  posses  both 
endorsed  and  authorized  power  (which,  fortunately,  need  not  be  an  un- 
usual situation),  his  occupancy  of  a formal  position  of  authority  will 
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affect  the  communications  within  the  group.  The  leader  must  be  fully 
cognizant  of  the  predilection  of  group  members  to  withhold  information 
which  may  appear  critical  of  his  ideas.  Leavitt  demonstrated  the  need 
for  two-way  communi  cations  in  nonroutine  problem-solving  situations 
(Leavitt,  iyh9,  pp.  116-1 5?).  If  the  task  participants  fail  to  freely 
interact  with  the  croup  leader,  a vital  source  of  feedback  information 
will  be  lost. 

A well -trained  task  force  leader  need  not  be  the  cause  of  bar- 
riers to  free  communication;  in  fact,  he  may  serve  as  a catalyst  to 
generate  a highly  efficient  and  effective  communication  network.  For 
example,  it  is  often  difficult  for  minority  views  to  be  heard  in  a 
group  setting;  however,  an  alert  leader  will  insure  that  both  sides 
of  an  issue  are  adequately  considered  and  evaluated  (Secord  & Back- 
man,  196L).  Obviously,  it  is  especially  important  that  all  views  be 
aired  in  a brainsto  -ming  session. 

A skillful  leaner  will  not  only  direct  communications  toward 
solution  of  the  immediate  problem,  he  will  also  allow  and  even  encour- 
age the  communication  of  interpersonal  feelings  when  appropriate  to 
prevent  the  creation  of  another  kind  of  communication  barrier.  As 
Leavitt  argues,  forcing  conversation  to  be  directed  only  to  the  bus- 
iness at  hand  must,  be  avoided  "because  it  prevents  the  communication 
of  interpersonal  feelings,  and  uncommunicated  interpersonal  feelings, 
in  turn,  complicate  and  sometimes  prevent  the  communication  of  facts" 
(Leavitt,  1969,  p.  ?50). 

Finally,  the  position  of  formal  leader  is  particularly  im- 
portant when  the  task  force  members  are  a heterogeneous  group  with 
respect  to  status.  Barnard  has  collected  evidence  which  demonstrates 
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that,  a group  of  individuals  who  are  unequal  In  status  do  not  work  well 
together  as  equals;  however,  where  the  status  differentials  are  form- 
ally recognized,  such  persons  do  work  well  together  (Scott,  1970, 

p.  35?). 

Task  force  design  is  not,  a simple  process.  If  the  task  force 
is  to  be  effective,  careful  consideration  must  be  given  to  the  sel- 
ection of  the  members  and  the  group  leader  with  respect  to  the  nature 
of  t.he  task  to  be  performed.  Blau  and  Scott  have  stated  that  where 
group  superiority  exists,  it  is  a function  of  communications  within 
the  group  and  it  is  basically  attributable  to  three  group  processes: 

(1)  the  sifting  of  suggestions  in  social  interaction  serves 
as  an  error-correction  mechanism;  (?)  the  social  support  furni- 
shed in  interaction  facilitates  thinking;  and  (3)  the  competition 
among  members  for  respect  mobilizes  their  energies  for  contrib- 
uting to  the  task.  (Blau  & Scott,  196?,  p.1?lj 

Any  restrictions  on  free  communication  within  the  group  will  severely 
limit  the  functioning  of  the  first  two  group  processes  cited  above. 
Additionally,  in  the  presence  of  a formal  status  structure,  members 
are  apt  to  accept  their  position  with  less  motivation  to  compete  for 
respect,  thereby  lessening  the  mobilization  of  their  energies  for 
contributing  to  the  task  (Blau  & Scott,  196?). 

Kven  this  brief  review  of  brainstorming  experiments  and  small 
group  methods  makes  one  point  very  obvious,  an  efficient  brainstorm- 
i ng  i^roup  is  not  likely  to  emerge  just  because  the  commander  calls 
together  some  of  his  subordinates  and  tells  them  to  brainstorm  a prob- 
lem. The  more  a commander/manager  knows  about  small  group  methods, 
the  greater  are  his  chances  of  developing  an  effective  brainstorming 
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Before  describing  the  procedure  used  to  actually  conduct  the 
experiment,  it  is  necessary  to  first  discuss  the  three  major  variables 
which  are  most  often  cited  by  advocates  of  group  brainstorming  when 
criticizing  the  body  of  brainstorming  experiments.  This  study  has  been 
designed  to  counter  these  criticisms  as  much  as  possible  by  optimizing 
the  conditions  for  group  brainstorming  to  the  greatest  extent  practic- 
able while  still  maintaining  a realistically  attainable  situation  in 
n military  environment.. 

It  should  be  remembered  that  the  brainstorming  technique  per 
se  i s not  at  issue  in  this  study.  The  issue  concerns  the  effects  of 
group  participation  as  compared  to  pooled  individual  effort  when  using 
the  brainstorming  technique.  While  the  preponderance  of  the  evidence 
t.o  date  suggests  the  superiority  of  pooled  individual  effort  over  the 
efforts  of  individuals  interacting  as  a group,  the  efficacy  of  group 
brainstorming  is  by  no  means  a dead  issue.  A very  real  question  still 
exist,c.  One  need  only  read  or  watch  the  mass  media  to  see  that  brain- 
storming remains  a popular  concept.  At  least  by  implication,  group 
brainstorming  is  not  only  a viable,  popular  procedure  used  by  rela- 
tively unsophisticated  practitioners,  it  is  also  a recommended  tech- 
nique for  fostering  group  ideation  at  the  highest  levels  of  industry 
and  government.  This  study  will  help  answer  whether  such  popularity 





if?  warrnntprl  nr  misplaced. 

The  participants  in  the  experiment,  were  not  informed  of  t.he 
exact  nature  of  the  study  in  advance  in  order  t.o  enhance  a feeling  of 
ego-involvement  in  the  problem  t.o  be  brainstormed;  however,  after  each 
*'  the  brainstorm’ ng  sessions,  interested  subjects  were  briefed  on  the 
purpose  of  the  study  and  informed  that  the  findings  will  be  published. 

Group  Sire.  According  t.o  Alex  Osborn,  the  most  effective  size 
of  a brainstorming  group  is  between  five  and  ten  members  (Osborn,  19b6). 
Thus,  it  is  argued  ♦hat  the  Ij-man  groups  used  in  the  Taylor  et  al . 

( i?S'fl)  experiment  were  really  ton  small  to  take  full  advantage  of  the 
benefits  of  the  brainstorming  technique.  In  order  to  determine  the 
optimum  group  size  for  this  experiment,  it  is  necessary  t.o  consider  two 
major  factors:  the  number  of  participants  that  a commander  can  reason- 
ably expect,  to  assemble  for  a group  brainstorming  session,  and  the 
number  of  participants  suggested  by  a review  of  t.he  literature  concern- 
ing group  methods. 

Since  it.  is  reasonable  t.o  assume  that  a military  commander  will 
be  able  to  assemble  the  optimum  number  of  participants  suggested  by 
Osborn  in  most  situations  where  group  brainstorming  might  reasonably  be 
used  (for  example,  a commander  is  unlikely  to  take  the  time  to  brain- 
st.rrm  a problem  when  a quick  decision  is  required  at  a tactical  command 
post,  during  the  height  of  a bat.tlp),  the  major  determinant  of  group 
size  will  be  the  evidence  provided  by  the  results  of  experimentation 
involving  the  effectiveness  of  group  discussion.  While  Taylor's  gr  ups 


may  have  been  too  small,  a survey  of  the  literature  concerning  the 
structural  properties  of  groups  reported  by  Cartwright  and  Zander 
(106b)  reveals  "that  group  processes  are  more  effective  in  smaller 


groups  than  in  larger  ones"  (p.  h99).  The  question  becomes  one  of  how 
large  a group  is  too  large?  In  their  experiment  reported  in  1970, 
Bouchard  and  hare  found  that,  contrary  to  Bouchard's  earlier  hypoth- 
esis, as  group  size  increased,  the  relative  superiority  of  nominal 
groups  over  real  groups  increased.  Ernest  Bormann  (1969)  in  his  book, 
based  in  part  on  t.he  results  of  small-group  communication  research 
conducted  at  the  University  of  Minnesota,  states, 

The  optimum  size  for  a discussion  group  varies  from  five  to 
seven  and  a group  of  ten  or  eleven  is  often  too  large.  Five  is 
an  excellent  number.  People  in  groups  with  fewer  than  five  mem- 
bers complain  that  their  group  is  too  small,  their  viewpoints  too 
narrow,  and  their  resources  too  limited.  Groups  composed  of  an 
even  number  of  people  tend  to  be  less  efficient  than  those  con- 
taining five  or  seven  people.  (pp.  3-li) 

Based  upon  the  evidence  concerning  group  brainstorming  that  is  currently 
available,  it  appears  as  if  a ‘i-man  operational  group  is  the  best  com- 
promise. 

Group  Structure.  The  criticism  concerning  group  structure  is 
basically  a criticism  of  the  fact  that  Taylor's  real  groups  were  leader- 
less groups.  Osborn  places  considerable  importance  on  the  role  of  the 
discussion  leader  with  particular  emphasis  on  his  function  as  a facil- 
itator to  focus  the  efforts  of  the  group  and  insure  compliance  with  the 
rules  of  brainstorming  (Osborn,  19^3>  p.  301). 

The  review  of  the  literature  on  communication  networks  in  small 
groups  suggests  that  there  may  be  some  question  as  to  the  most  appro- 
priate group  structure  for  a brainstorming  session.  For  example, 

Harold  Leavitt.  (196h)  states  that  the  non-equal itari an  networks  that 
he  refers  to  as  "star"  networks  (those  with  a leader  in  a centralized 
position),  "impose  a clear-cut  organization  on  the  group,  defining 
each  person's  job  and  leaving  little  leeway  for  wandering  away  from 
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that  job.  As  a consequence,  tnose  groups  get  started  faster  and  work 
faster  once  they  have  started"  (p.  217).  On  the  other  hand,  Leavitt 
concludes  that  the  more  equalitarian  networks  may  be  more  creative. 

The  communication  network  which  evolves  in  a group  is  largely  a function 
of  the  authority  structure.  Terhaps  the  real  question  is  whether  a pro- 
ficient discussion  (brainstorming)  leader  can  in  some  way  combine  the 
benefits  of  both  the  equalitarian  and  nonequalitari an  communication  net- 
works in  a brainstorming  session.  Can  a discussion  leader  focus  the 
efforts  of  the  group  on  ideation  while  enforcing  the  rules  of  brain- 
storming without,  ■••vsing  t>e  communication  network  to  become  centralized 
to  the  degree  that  it  hinders  creativity?  It  appears  as  i f the  addition 
of  the  procedural  rule  concerning  sequential  response  as  suggested  by 
Bouchard  may  help  solve  this  dilemma  while  also  enhancing  a more  equit- 
able contribution  of  ideas  from  the  more  inhibited  members. 

Time.  The  time  that  should  be  allotted  to  each  brainstorming 

session  is  subject  to  the  same  kind  of  analysis  an  the  question  of  group 

size.  Taylor  et  al . (1958)  allowed  each  group  (or  individual  in  the 
case  of  nominal  group  members),  a total  of  12  minutes  to  brainstorm  a 
problem.  They  wrote, 

During  the  pretesting,  both  with  individuals  and  with  small 
groups,  attention  was  devoted  to  the  question  of  what  length  of 
time  should  be  allowed  for  work  on  each  of  the  problems  selected 

for  use.  What  was  wanted  was  a span  of  time  long  enough  so  that 

members  of  groups  of  four  would  have  adequate  opportunity  to  ex- 
ress  all  the  ideas  which  occurred  to  them  within  the  working  per- 
iod and  at  the  same  time  short  enough  so  that  individuals  would 
not  become  bored  by  being  forced  to  continue  work  on  a problem 
long  after  they  had  essentially  exhausted  their  ideas,  (p.  29) 

Despite  Taylor  et  al.’s  attempt  to  experientially  establish  a reason- 
able time  frame  for  their  brainstorming  experiment,  critics  argue  that 
1?  minutes  is  insufficient  time  for  a group  to  exhaust  all  their  ideas. 
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Jt  is  possible  that  too  short,  a period  of  time  for  the  brainstorming 
session  may  favor  the  nominal  group.  Individuals  working  in  isolation 
ran  devote  all  of  their  time  to  thinking  of  ideas.  Members  of  real 
groups  must  devote  a portion  of  their  time  to  listening  to  others  and 
awaiting  a chance  to  express  their  ideas. 

It  seems  reasonable  to  hypothesize  that  the  optimum  time  req- 
uired to  conduct  a group  brainstorming  session  will  depend  upon  several 
different  variables,  such  as  the  size  of  the  group,  the  structure  of 
the  group,  the  expertise  of  the  group  with  respect  to  the  brainstorm- 
ing technique,  and  the  nature  of  the  problem  to  be  brainstormed.  Since 
each  of  these  variables  generates  a testable,  but  as  yet  unproved  hyp- 
othesis, the  decision  concerning  the  amount  of  time  to  be  allocated  to 
each  session  must  be  somewhat  subjective  and  arbitrary. 

Because  of  the  fact  that  time  is  often  a constraint  and  almost 
always  a factor,  it  was  decided  to  keep  the  time  of  each  brainstorming 
session  as  short  as  seemed  practicable  while  still  increasing  the  period 
sufficiently  to  overcome  the  criticism  of  the  Taylor  et  al.  experiment. 
Mach  brainstorming  session  in  this  experiment  was  conducted  for  a ?0- 
minute  period  - more  than  a 50 % increase  in  time  over  the  time  allotted 
in  the  Taylor  et  al.  experiment. 

The  question  of  time  is  also  important  in  another  respect.  If 
the  nominal  group  results  are  going  to  be  compared  to  the  operational 
group  results,  the  time  alloted  to  each  session  must  be  comparable.  As 
was  discussed  above,  the  nominal  group  seems  to  have  a time  advantage 
if  the  equal  man-hours  approach  is  taken  and  insufficient  time  to  > re- 
sc-t  esser.t4s:iy  all  ideas  is  p-;  video.  This  problem  is  especially 
perplexing  because  it  is  very  difficult  to  quantify  the  additional 
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amount  <>f  time  that  should  bp  allocated  to  the  operational  group  to  make 
the  sessions  more  equitable  by  some  objective  measure  of  "equal"  time. 

Ideally  time  would  not  be  a factor  at  all  with  both  individuals 
(nominal  group  members)  and  operational  groups  brainstorming  the  prob- 
lem until  they  run  out  of  Ideas.  The  findings  of  both  Taylor  et  al. 
(19^0)  and  Dunnette  et  al . (1963)  suggest  that  after  10-12  minutes  the 
idea  production  is  nearly  complete  if  the  responses  are  oral.  Rotter 
and  Portugal  (1969)  demonstrated  that  16  minutes  are  apparently  suf- 
ficient for  written  responses.  The  evidence  supports  the  assumption 
that  20  minutes  will  be  more  than  enough  time  for  both  the  individuals 
ana  the  operational  groups  to  brainstorm  a problem. 

The  problem  of  inequitable  time  distribution  may  be  lessened  by 
having  the  individual  nominal  group  members  write  their  ideas;  the  oper- 
ational group  members  will  present  their  ideas  orally.  Tne  ideas 
expressed  in  the  operational  group  session  will  be  recorded  in  writing 
by  a separate  individual  who  is  not  a member  of  the  working  group. 

Thus,  while  both  kinds  of  groups  should  have  ample  time  to  express, 
for  all  practical  purposes,  all  of  their  ideas,  the  inherent  ineffi- 
ciencies of  waiting  and  listening  in  the  operational  group  setting 
will  be  offset  to  some  degree  by  the  requirement  for  a written  response 
from  Individuals  in  nominal  groups. 

If  a commander/manager  directs  individuals  to  develop  possible 
solutions  to  a problem,  the  individuals  will  almost  certainly  write 
down  their  ideas.  On  the  other  hand,  if  the  ideas  are  generated  in  a 
i^rnup  setting,  it  is  altogether  possible  that  an  individual  will  be 
designated  the  recorder  to  write  down  the  ideas  that  the  group  members 
present.  Thus,  it  appears  as  if  the  experimental  design  is  sound  not 


only  from  the  standpoint  of  previous  experimental  data,  but  also  from 
a pragmatic,  realistic  viewpoint. 
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Before  discussing  the  method  used  in  this  experiment  in  detail, 
it  is  important  to  keep  two  points  in  mind.  First,  the  brainstorming 
technique  per  se  is  not  at  issue.  This  study  is  concerned  with  the 
relative  effectiveness  of  group  participation  in  a brainstorming  ses- 
sion as  compared  to  pooled  individual  effort.  There  is  ample  evidence 
to  support  the  fact  that  brainstorming  can  improve  ideation.  There 
are  obviously  other  techniques  which  also  improve  ideation;  the  synec- 
tics  technique,  for  example,  has  already  shown  some  promise  as  a poten- 
tially more  powerful  procedure  than  brainstorming  under  some  conditions 
(Bouchard,  1971,  and  Bouchard,  B6,  197?).  However,  this  experiment 
will  focus  on  brainstorming  alone. 

The  second  point  concerns  the  experimental  design.  It  is  very 
important  that  the  design  conditions  are  not  so  artificially  contrived 
that  the  results  are  only  useful  with  respect  to  this  one  isolated  cir- 
cumstance. In  order  to  meaningfully  evaluate  the  utility  of  group 
brainstorming,  the  operational  group  should  be  as  carefully  composed 
and  orchestrated  as  is  realistically  attainable  in  order  to  optimize 
the  technique.  However,  Ire  key  phrase  is  realistically  attainable. 

The  operational  group  must  be  composed  of  the  kind  of  members  that  are 
readily  available  to  a military  commander/manager  and  the  technique 
employed  must  be  operationally  attainable  in  a typical  military  set- 
ting. For  example,  if  the  discussion  leader/facilitator  requires  a 
Fh.D.  in  speech  communications  and  the  technique  requires  the  use  of 
closed  circuit  television,  whatever  the  outcome  of  the  experiment,  the 
findings  would  have  limited  value  to  the  military.  This  experiment  is 
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designed  with  these  const.rai nts  in  mind. 
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The  Subjects 

The  subjects  for  thin  experiment  werp  US  Army  officer  students 
attending  the  1976-1977  Class  of  the  United  States  Arm y Command  and 
General  Staff  College.  The  1*0  sub;;  *s  that  brainstormed  the  problem 
individually  were  all  volunteers  from  Division  D of  the  College.  After 
the  brainstorming  session,  the  l»0  individuals  were  randomly  assigned 
t.n  eight  nominal  groups  of  five  members  each  by  use  of  a -andom  number 
t abl e , 

The  1*0  subjects  that  parti  ri  pated  as  members  of  t.he  eight 
operational  groups  were  select.pd  from  volunteer  students  in  the  Term 
h.  Personnel  Management  - Human  Resource  Development  Course.  Each 
C-member  operational  group  was  composed  of  students  who  were  member0 
of  an  actual  assigned  work  group  in  the  described  course.  The  vol- 
unteers maintained  work  group  integrity  during  the  experiment  because 
in  this  way  an  operational  group  more  nearly  simulates  an  actual 
brai nst.nrmi ng  group  that  might  be  formed  by  a military  commander/ 
manager.  The  worW-  group  members  had  worked  together  in  small  group 
sessions  for  approximately  six  meetings  before  the  experiment  was 
conducted.  Thus,  the  operational  group  members  were  not  strangers 
and  bad  at.  least  a modicum  of  experience  working  together  in  a group. 

[f  is  likely  that  a brai nst.orming  group  formed  in  the  military  will 
he  composed  of  member0  who  have  at  least  some  limited  experience 
working  together  in  a group. 

Ea~h  workgroup  in  the  Personnel  Management  - Human  Resource 
Development,  Course  had  an  assigned  assistant  instructor,  selected 
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1 egp  '’lass  on  the  basis  of  an  academic  hnokpround  in  a related  area. 

The  assistant  instructors  served  as  the  experimenters  for  their  own 
workgroups.  Their  duties  consisted  of  reading  verbatim  instructions 
provided  by  the  author  of  this  study  and  recording  verbalized  ideas  on 
a chalkboard.  The  experimenters  did  not  participate  in  brainstorming. 

The  only  restriction  on  the  students  in  the  course  was  that 
they  could  not  have  a graduate  degree  in  the  behavioral  sciences.  Thus, 
the  sample  of  students  that  comprised  the  operational  groups  did  not 
include  a select  group  of  experts  relative  to  nominal  group  members. 

The  operational  groups  were  formed  by  asking  each  workgroup  for 
volunteers  to  participate  in  an  experiment.  By  use  of  a random  number 
table,  five  students  were  randomly  chosen  from  among  the  volunteers  if 
more  than  five  volunteered  (the  workgroups  are  composed  of  approximate- 
ly 8-10  students  per  workgroup),  and  one  of  the  five  students  was  ran- 
domly ^elected  as  group  discussion  leader/facilitator.  A sixth  student 
was  assigned  as  recorder;  the  recorder,  like  the  assistant  instructor/ 
experimenter,  did  not  participate  in  the  brainstorming. 

The  Probl em 

The  findings  described  in  Chapter  2 showed  that,  while  the  kind 
•.if  f rohlem  brni »»•  orm«?'4  doer  have  .r  effect  on  the  number  of  idea  gen- 
erated, nominal  groups  maintained  their  superiority  over  real  groups 
for  both  real  and  imaginary  problems.  Since  a military  commander/man- 
ager will  most  often  be  concerned  about  real,  ego-involving  problems, 
only  that  kind  of  problem  was  evaluated  in  this  experiment.  The  prob- 
lem is  ego-involving  in  the  sense  that  the  group  members  perceive  a 
person  a | interest,  in  the  solution  of  the  problem  to  be  brainstormed. 


Wh i 1 o a study  of  other  kinds  of  problems  may  be  desired  in  the  future 
time  constraints  permitted  the  evaluating  of  only  one  problem  in  this 
experiment. 

The  problem  was  read  verbatim  to  all  subjects  as  follows: 

The  Chief  of  Staff  of  the  Army  recently  expressed  his  deep 
concern  about  the  physical  condition  of  all  army  personnel.  It 
is  obvious  that  improved  physical  fitness  will  be  a priority 
goal  in  the  coming  months.  The  Commanding  General  of  the  Com- 
mand and  General  Staff  College  publics! ly  stated  that  the  college 
must  set  an  example  of  physical  fitness  second  to  none.  In  order 
to  achieve  this  goal,  the  commanding  general  has  challenged  his 
staff  to  brainstorm  the  problem  and  provide  him  a list  of  chal- 
lenging innovative  ideas  on  how  to  improve  the  physical  fitness 
f all  members  of  the  college. 

You  have  been  selected  to  provide  ideas  concerning  ways  that 
the  physical  condition  of  students  can  be  improved.  You  are  not 
restricted  in  any  way;  the  class  director  wants  as  many  ideas  as 
possible.  He  is  not  looking  for  detailed  programs  or  lengthy 
explanations  of  your  suggestions.  He  simply  wants  as  many  ideas 
as  you  can  think  of  concerning  ways  that  the  fitness  of  C&GSC 
students  can  be  improved.  The  ideas  will  be  sorted  and  evalu- 
ated at  a later  time,  so  don't  worry  about  how  good  the  ideas 
are  at  this  time.  Don't  hesitate  to  present  wild  ideas;  no  mat- 
ter how  crazy  the  idea  may  seem  to  you,  it  might  stimulate  a 
creat  idea  in  someone  else. 

The  following  abbreviated  problem  statement  was  written  on  a chalk- 
hoard  for  all  to  see  throughout  the  brainstorming  session: 
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HOW  CAN  WE  LMFHOVK  THK  PHYSICAL  FITNESS  of  c*gsc  students? 

The  Procedure 

Nominal  Groups.  The  I4O  individuals  that  composed  the  nominal 
groups  were  gathered  in  a single  classroom  for  the  brainstorming  ses- 
sion. The  following  verbatim  instri.  „ions  were  read  to  the  assembled 
group  by  the  chief  experimenter  (the  author  of  this  study): 

Before  we  begin,  please  accept  my  thanks  for  agreeing  to  help 
me  by  participating  in  this  exercise.  I know  there  are  many  de- 
mands on  your  time  already.  1 really  appreciate  your  assistance. 

Because  of  the  nature  of  the  exercise,  it  is  necessary  that 
I read  the  following  instructions  verbatim;  please  pay  close  at- 
tention. I will  answer  your  questions  after  completing  the  in- 
structions. 

This  exercise  is  designed  to  accomplish  two  purposes.  First, 
you  will  help  solve  a problem  which  not  only  affects  us  directly 
as  students,  but  also  affects  the  army  as  a whole.  The  problem 
concerns  physical  fitness.  Second,  you  will  help  evaluate  the 
effectiveness  of  a technique  you  have  probably  nil  heard  about 
before  - brainstorming. 

In  order  to  accomplish  our  second  purpose,  an  evaluation  of 
the  brainstorming  technique,  it  is  very  important  that  you  follow 
m,v  instructions  as  closely  as  possible. 

Two  rules  are  particularly  critical.  First,  please  do  not 
discuss  the  problem  that  I will  present  to  you  shortly  with  any- 
one outside  of  this  room  until  after  the  first  of  February. 
Second,  please  work  alone  at  your  table.  Treat  this  exercise 
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as  if  you  were  taking  an  examination.  Do  not  talk  with  your 
t.ahlemate  or  look  at  hi  a paper.  Thin  must  be  your  Individual 
effort  for  the  evaluation  to  be  valid. 

At  this  time,  please  put  your  student  number  in  the  upper 
right  corner  of  the  paper  in  front  of  you.  If  you  use  more 
than  one  sheet,  be  sure  your  student  number  is  on  each  page. 

I must  ask  you  to  write  as  legibly  as  possible;  you  will  have 
plenty  of  time. 

Before  giving  you  the  problem  that  you  will  brainstorm,  I 
want  to  emphasize  the  four  rules  of  brainstorming  that  you 
should  follow  to  the  best  of  your  ability.  Brainstorming  is 
a technique  designed  to  facilitate  the  generation  of  ideas.  If 
you  follow  the  simple  rules,  you  will  think  more  creatively  and 
with  a far  greater  production  of  ideas. 

(i)  Criticism  is  ruled  out.  Write  down  whatever  ideas  pop 
into  your  head.  Don't  try  to  judge  your  ideas  in  any  way. 

(?)  Be  bold  and  innovative.  The  wilder  the  ideas  the  better. 
Don't  hold  back;  let  your  imagination  soar.  Have  fun. 

(3)  Look  for  combinations.  A new  twist  to  an  old  idea  may 
develop  into  a whole  new  concept.  Don't  be  afraid  to  combine 
old  ideas  or  build  on  them  to  develop  more  ideas. 

( U ) The  name  of  the  game  is  quantity.  Try  to  list  as  many 
ideas  as  you  can.  Remember,  you  are  not  trying  to  evaluate; 
you  are  trying  to  generate.  Give  your  mind  a work  out.  It's 
fun. 

Since  it  is  critical  that  you  try  to  follow  these  four  guide- 
lines, I have  written  the  key  words  on  the  chalkboard  to  help 


remind  you  of  the  rules.  (The  following  list  is  written  on  the 
chalkboard  in  full  view  of  all  the  subjects:  (1)  Do  not  crit- 
icize or  judge  ideas;  (?)  Wild  ideas  are  desired;  (3)  Look  for 
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combinations;  (h)  Quantity  is  the  goal). 

Now  carefully  listen  to  the  problem  that  you  will  brainstorm. 
(The  problem  is  read  verbatim  at  this  point). 

Do  you  have  any  questions  concerning  the  procedure  or  what 
is  expected  of  you?  If  there  are  no  (further)  questions,  please 
begin  listing  your  ideas.  I will  stop  you  after  20  minutes.  If 
you  run  out  of  ideas  before  the  time  is  up,  please  remain  seated 
and  let  your  mind  wander,  some  more  ideas  may  occur  to  you.  Be- 
gin work. 


After  the  ?0-minute  brainstorming  period  was  completed,  the  sub- 
jects were  instructed  to  cease  work  and  the  papers  were  collected.  The 
subjects  were  reminded  to  avoid  any  discussion  of  the  problem  outside 
of  the  room  until  after  the  experiment  was  completed  - February  1977. 

At  this  time,  all  questions  concerning  the  experiment  were  answered. 

The  individual  responses  were  sorted  into  eight  5-subject 
nominal  groups  using  a random  number  table.  Each  group  was  then  codi- 
fied by  a two  digit  alphanumeric.  The  first  digit  was  the  letter  "Nn 
for  nominal  group;  the  second  digit  was  the  group  number,  one  through 
eight.  Thus,  the  alphanumeric  "N5"  represented  nominal  group  number 
five,  or  all  th"  ideas  generated  ny  the  five  subjects  randomly  assigned 
to  that  group.  In  the  case  where  more  than  one  individual  listed  es- 
sentially the  same  idea,  the  idea  was  only  counted  once. 

The  next,  step  was  the  construction  of  the  master  ledger.  The 
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master  ledger  was  created  by  analycing  a set  of  individual  responses 
and  listing  each  separate  idea  on  the  left  side  of  the  ledger.  The 
'■ight  side  of  the  ledger  consisted  of  16  columns  representing  the  16 
different  groups.  A check  mark  in  any  of  these  columns  served  to  iden- 
tify the  gronp(s)  that  generated  the  specific  idea.  Next,  another  set 
of  individual  responses  was  similarly  catalogued;  however,  only  prev- 
iously unrecorded  ideas  were  added  to  the  ledger.  Ideas  already  listed 
were  credited  to  the  group  by  simply  placing  a check  mark  in  the  appro- 
priate column.  This  procedure  was  continued  until  all  the  ideas  were 
Jistpd.  In  this  way,  totals  were  easily  calculated  without  duplication. 

both  the  author  and  his  wife  evaluated  the  responses  in  an  at- 
tempt to  avoid  duplication  of  ideas,  while  at  the  same  time  giving 
credit  for  each  different  response.  Although  this  analysis  was  neces- 
sarily subjective,  the  same  two  judges  evaluated  all  of  the  data  in  an 
effort  to  achieve  consistency. 

Operational  Groups.  The  eight  operational  groups  each  met  in 
a separate  classroom  for  the  brainstorming  session.  Each  operational 
croup  was  composed  of  five  subjects  who  were  also  members  of  an  assign- 
ed work  group  in  the  Human  Resource  Development  Course;  the  student 
assistant  instructor  acted  as  the  experimenter  for  the  operational 
croup  formed  from  his/her  workgroup.  The  discussion  leader/facilita- 
tor for  each  group  was  randomly  selected  by  the  assistant  instructor 
from  among  the  five  group  members. 

The  chipf  experimenter,  the  author  of  this  thesis,  briefed 
the  eight  discussion  leaders/facilitators  before  the  day  of  the  act- 
ual experiment  concerning  the  duties  of  their  position.  The  brief- 
ing consisted  of  a short  discussion  of  the  brainstorming  procedural 
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"u’cs  to  include  the  sequential  response  procedure;  however,  neit  her 
the  nature  of  the  problem  to  he  brai  rst.ormed  nor  the  actual  purpose 
of  the  experiment  was  mentioned.  The  assistant  instructors  and  the 
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recorders  were  fullv  briefed  on  the  experiment  in  advance. 

The  five  operational  gr<~>up  participants  were  seated  in  a "U" 
around  a table;  the  recorder  sat  off  to  one  side;  and  the  assistant 
instructor  stood  at  the  open  end  of  the  U in  front,  of  a chalkboard. 

The  discussion  leader/facilitator  sat  in  the  first  seat  at  the  top 
f the  U on  the  richt.  side  facing  the  chalkboard. 

Prior  t.o  the  start  of  the  hrai nstormi ng  session,  the  assistant 
instructor  rend  the  following  verbatim  instructions  to  the  group: 

Before  we  begin,  please  accept,  my  thanks  on  behalf  of  .John 
Watt.endorf  for  apreeing  to  help  in  the  conduct  of  this  exercise. 
Because  of  the  nature  of  this  experiment,  it  is  necessary  that. 

I read  the  following  instructions  verbatim;  please  pay  close 
attention.  1 will  answer  your  questions  after  completing  the 
inst  ruct.i  ons . 

This  exercise  is  designed  to  accomplish  two  purposes.  Fi > • 
you  will  help  solve  a prohiem  which  not  only  affects  us  directly 
as  students,  but  also  affects  the  Army  as  a whole.  The  problem 
concerns  physical  fitness.  Second,  you  will  help  evaluate  the 
effectiveness  of  a technique  you  have  probably  all  heard  of  be- 
fore - bral nstroming. 

In  order  to  accomplish  our  second  purpose,  an  evaluation  of 
the  brainstorming  technique,  it  is  very  important  that  you  fol- 
low my  instructions  as  closely  as  possible. 


I ''.ave  selected  (name)  to  be  the  discussion  lender  or  facil- 
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1 tator.  He  will  participate  as  an  active  member  of  the  group, 
but  he  will  also  help  keep  you  on  track  by  enforcing  the  brain- 
storming rules. 

Before  giving  you  the  problem  that  you  will  brainstorm,  I 
want  to  emphasize  the  five  rules  of  brainstorming  that  you  should 
follow  to  the  best  of  your  ability.  Brainstorming  is  a technique 
designed  to  facilitate  the  generation  of  ideas.  If  you  follow 
the  simple  rules,  you  will  think  more  creatively  and  with  a far 
greater  production  of  ideas. 

(l)  Criticism  is  ruled  out.  Try  not  to  be  inhibited  in  any 
way.  Suggest  whatever  ideas  pop  into  your  head.  Try  not  to 
judge  your  own  ideas  or  anyone  else's  ideas  in  any  way.  Don't 
criticize,  create. 

(?)  Be  bold  and  innovative.  The  wilder  the  ideas  the  better. 
Don't  hold  back;  let  your  imagination  soar.  Have  fun. 

(3)  Look  for  combinations.  A new  twist  to  someone  else's 
idea  may  develop  into  a whole  new  concept.  Don't  be  afraid  to 
combine  the  ideas  of  others  or  build  on  them  to  develop  more 
Ideas.  Don't  be  afraid  of  stealing  someone  else's  thunder. 

This  is  a group  effort. 

(h)  The  name  of  the  game  is  quantity.  Try  to  think  of  as 
many  ideas  as  you  can.  Remember,  you  are  not  trying  to  evalu- 
ate, you  are  trying  to  generate.  Give  your  mind  a work  out. 
it's  fun . 

(5)  In  order  to  allow  each  of  you  to  contribute  your  ideas 
in  an  efficient  manner,  you  will  be  asked  to  present  your  ideas 
sequentially.  That  is,  each  of  you,  in  turn,  will  present  one 
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idea,  passing  the  turn  clockwise  starting  with  (name  of  dis- 
cussion leader).  It  you  cannot  think  of  an  idea  on  your  turn, 
simply  say  "pass"  and  the  turn  will  pass  to  the  individual  on 
your  left. 

Since  it  is  critical  that  you  try  to  follow  these  five  guide- 
lines, I have  written  the  key  worus  on  the  chalkboard  to  help  re- 
mind you  of  the  rules.  (The  following  list  is  written  on  the 
chalkboard  in  full  view  of  all  the  subjects:  (1)  Do  not  crit- 

icize or  judge  ideas;  (?)  Wild  ideas  are  desired;  (3)  Look  for 
combinations;  (h)  Quantity  is  the  goal;  (5)  Respond  sequentially). 

Before  we  begin  brainstorming  the  actual  problem,  we  will 
take  5 minutes  to  practice  the  technique  on  a sample  problem.  1 
will  record  the  key  words  from  each  of  you1-  ideas  on  this  board 
(the  chalkboard  directly  in  front  of  the  seated  group)  to  help 
stimulate  your  ideas  and  help  you  to  make  combinations.  Don't 
be  concerned  about  (name  of  recorder),  he  is  simply  recording 
your  ideas;  he  is  not  going  to  take  part  in  the  brainstorming. 

The  practice  problem  is  quite  simple.  You  are  all  familiar 
with  the  common  red  brick  used  for  construction  purposes.  Now 
I want  you  to  use  the  brainstorming  technique  to  try  to  think  of 
as  many  alternative  uses  for  a common  brick  that  you  can. 

(Name  of  discussion  leader)  pleose  start  the  practice  session. 

(Aft«r  minutes,  the  assistant  instructor  stopped  the  practice 
and  read  the  following  instructions). 

Now  that  you  have  a feel  for  the  technique,  let's  get  to  the 
real  problem.  You  will  have  20  minutes  to  generate  as  many  ideas 
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as  you  ran.  Please  listen  carefully  to  the  problem.  (The  prob- 
lem was  read  at  this  point.)  Do  you  have  any  questions  concerning 
the  procedure  or  what  is  expected  of  you?  If  there  are  no  (fur- 
ther) questions,  please  begin  brainstorming. 

The  S-minute  practice  sessio  served  as  a warm-up  or  ice-breaker 
to  help  relax  the  group  and  to  familiarize  the  members  with  the  sequen- 
cing procedure.  Since  the  nominal  group  members  worked  as  individuals 
and  did  not  interact  with  each  other,  and  because  they,  therefore,  did 
not  use  the  sequencing  procedure,  the  nominal  groups  did  not  need  a 
practice  session. 

The  experimenter  wrote  thp  key  words  of  each  idea  on  the  chalk- 
board so  that  the  members  could  see  the  ideas  already  generated  and 
perhaps  stimulate  new  ideas  or  recognize  possible  combinations.  The 
nominal  group  members  experienced  the  same  advantage  because  they  wrote 
their  own  ideas  on  paper. 

The  brainstorming  was  stopped  by  the  assistant  instructor  after 
?0  minutes  and  the  subjects  were  allowed  to  ask  any  questions  they 
wished  concerning  the  experiment.  The  members  were  asked  to  avoid  any 
discussion  of  the  experiment  outside  the  room  until  after  all  the 
croups  had  completed  the  brainstorming  session. 

The  operational  group  responses  were  codified  in  a similar 
manner  to  the  nominal  group  responses.  The  first  digit  was  the  letter 
"0"  for  operational  group;  the  second  digit  was  the  group  number,  one 
through  eight.  The  ideas  were  added  to  the  master  ledger  following  the 
'-nme  procedure  used  for  the  individual  (nominal  group)  responses. 
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After  the  master  ledger  was  compiled,  the  total  number  of  Ideas 
generated  by  each  group  was  calculated.  These  totals  were  then  used  to 
rnleulat.p  the  mean  number  of  Ideas  generated  and  the  standard  deviation 
for  both  the  operational  and  nominal  groups.  The  results  were  analyzed 
using  an  analysis  of  variance  as  described  in  Chapter  h. 

Even  though  the  findings  of  the  experiments  reported  in  Chapter 
? clearly  demonstrated  the  correlation  between  quantity  and  quality  cf 
ideas,  it  was  decided  to  attempt  to  assess  the  quality  of  the  ideas 
generated  so  that  a comparison  of  quality  could  be  made  for  this  speci- 
fic experiment. 

Since  an  assessment  of  the  quality  of  an  idea,  particularly 
an  innovative  or  creative  idea,  is  such  a subjective  analysis,  three 
Command  and  General  Staff  College  staff  members  were  asked  to  inde- 
pendently judge  the  ideas. 

The  judges  provided  a broad  spectrum  of  views.  One  judge  is 
a retired  Army  colonel  with  a Pb.D.  in  Psychology.  Another  judge  is 
an  active  Army  colonel  with  a graduate  degree  in  physical  education. 

He  is  a recognized  expert  in  physical  fitness,  a former  physical  edu- 
cation instructor  at  the  United  States  Military  Academy  who  currently 
writes  a weekly  column  on  physical  fitness  for  the  post  newspaper. 

The  third  judge  i s an  active  Army  major  with  a Ph.D.  in  Education. 

The  judges  were  asked  to  place  each  idea  in  one  of  the  fol- 
lowing categories: 

P - a poor  idea  that  does  not  merit  further  consideration 
because  it  would  not  improve  physical  fitness  or  would  be  totally 


impractical  tc  implement. 

A - an  acceptable  idea  in  that  it  might  improve  physical  fit- 
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ness  and  at  least  has  some  possibility  of  implementation,  however 
slight.  In  other  words,  an  idea  that  is  at  least  worthy  of  some  con- 
sideration. 

0 - a good  idea  that  either  shows  innovativeness  with  some 
possibility  of  implementation  or  a less  creative  idea,  but  one  that 
can  easily  be  implemented. 

The  judges  were  given  a complete  list  of  the  ideas  generated 
without  any  indication  as  to  whether  the  idea  came  from  an  operational 
or  a nominal  group.  The  list  is  reproduced  at  Appendix  A. 

After  the  ratings  were  completed,  each  idea  that  had  been 
placed  into  a given  category  by  at  least  two  of  the  three  judges  was 
assigned  that  rating.  Any  idea  rated  differently  by  all  three  judges 
was  rated  as  an  acceptable  idea  - neither  good  nor  poor. 

The  mean  number  of  poor,  acceptable,  and  good  ideas  was  then 
calculated  for  the  operational  and  nominal  groups  and  the  results 
compared  by  an  analysis  of  variance  as  described  in  the  following 
chapter. 
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CHAPTER  h 


RESULTS 


Given  the  experimental  conditions  described  in  the  previous 
chapter  with  the  goal  of  increased  ideation,  the  results  of  this 
study  clearly  demonstrate  the  unequivocal  superiority  of  nominal  groups 
over  operational  groups.  The  results  also  support  Osborn's  assumption 
that  increased  ideation  will  result  in  a proportionately  greater  num- 
ber of  "good"  ideas;  increasing  the  number  of  alternatives  generated 
is  also  likely  to  increase  the  number  of  "good"  alternatives  generated. 

The  total  number  of  ideas  generated  by  each  nominal  and 
operational  group  is  presented  in  Table  1 (p.77)  along  with  the 
number  of  ideas  judged  to  be  in  each  of  the  three  qualitative  cate- 
gories - poor,  acceptable,  and  good. 

The  mean  (X),  standard  deviation  (S),  and  variance  (S  ) for 
each  of  the  qualitative  categories  and  for  the  total  number  of  ideas 
generated  for  each  of  the  two  methods  (nominal  and  operational  groups) 
is  presented  in  Table  2 (p.78). 

An  examination  of  the  statistics  presented  in  Table  2 reveals 
a remarkable  consistency  in  the  mean  number  of  poor,  acceptable,  and 
good  ideas  generated  by  the  two  experimental  methods  - nominal  and 
operational  groups.  Note,  for  example,  that  the  mean  number  of  ideas 
generated  by  operational  groups  in  each  of  the  qualitative  categories 
can  be  estimated  quite  accurately  simply  by  multiplying  the  respective 
statistic  generated  by  the  nominal  group  by  the  ratio  of  the  mean  of 
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TABLE  1 

Raw  Data  Summary 


Categories 


Method 

Group 

P 

G 

L 

N 

1 

29 

39 

9 

77 

N 

2 

U7 

52 

16 

115 

N 

3 

2U 

3U 

12 

70 

N 

It 

20 

38 

11 

69 

N 

5 

U5 

1*7 

19 

111 

N 

6 

fi2 

59 

27 

128 

N 

7 

39 

53 

8 

100 

N 

8 

28 

a 

13 

-98 

N 

I 

27h 

379 

115 

768 

0 

1 

13 

20 

12 

1*5 

0 

2 

23 

17 

3 

h3 

0 

3 

20 

31 

6 

57 

0 

k 

55 

32 

13 

100 

0 

5 

36 

28 

8 

72 

0 

6 

20 

31 

6 

57 

0 

7 

9 

27 

10 

L6 

0 

8 

lit 

U6 

1U 

Ik 

0 

I 

190 

232 

72 

L9U 

A 
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TABLE  2 

Mean,  Standard  Deviation,  Variance 


Method 

Statistic 

p 

Categories 

A 

G 

Z 

N 

X 

3li.25 

U7.38 

Hi.38 

96.0 

N 

s 

9.59 

8.79 

5.83 

20.6 

N 

s2 

91.9l< 

77.23 

33.98 

U2U.5 

0 

X 

23.75 

29.00 

9.00 

61.75 

0 

s 

111.  07 

8.19 

3.6U 

18.18 

0 

s2 

197. 9U 

67.00 

13.25 

330.  1*1* 
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the  total  number  of  ideas  generated  by  each  operational  group  to  the 
mean  of  the  total  number  of  ideas  generated  by  each  nominal  group. 

For  example,  using  the  method  described,  the  estimated  means  of  poor, 
acceptable,  and  good  ideas  for  the  operational  groups  are  respectively: 

^^'^(3U.2$)  ■ 22.0"*  compared  to  23.75  actual 

"(U7. 38)  - 30. U8  compared  to  29.0  actual 

~^)75(li:.38)  m 9.25  compared  to  9.0  actual 

Thus,  for  this  experiment,  the  nominal  groups  produced  slightly 
more  than  1.55  times  the  mean  number  of  ideas  generated  by  operational 
groups  and  this  ratio  was  relatively  consistent  for  each  qualitative 
category  of  ideas.  In  other  words,  an  increased  total  production  of 
ideas  results  in  a directly  proportional  increase  in  the  number  of 
ideas  in  each  of  the  three  qualitative  categories. 

In  order  to  evaluate  the  significance  of  the  difference  be- 
tween the  methods,  nominal  and  operational  groups,  a repeated  measures 
analysis  of  variance  was  used.  The  repeated  measures  analysis  of 
variance  as  described  by  Edwards  (1950)  was  utilized  because  the  three 
qualitative  categories  into  which  the  total  number  of  ideas  for  each 
of  the  16  groups  was  divided  were  not  statistically  independent  in 
essentially  the  same  way  that  repetitive  trials  on  the  same  group  are 
not  independent. 

The  repeated  measures  analysis  of  variance,  using  the  data 
summarized  in  Table  1,  is  outlined  below.  For  a complete  discussion 
of  the  method,  see  Edwards  (1950,  pp.  28U-296) . 

Total  sum  of  squares  • (13)^  ♦ (23)^  ♦ (20)^  + ...  ♦ (13)^  - 


r 


(TuBTuT 


UU732  - 33180.083  - 11551.917 


Degrees  of  freedom  * (3) (8)  (2)  - 1 ■ hi 
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Sum  of  squares  between  groups  (intergroup  variation)  ■ 

UfL2  . iWi2  . l^LL2  , ...  . i2it2  . Dj**l2  . 

36757.333  - 33180.083  - 3577.250 
Degrees  of  freedom  ■ (8) (2)  -1  ■ 15 

Sum  of  squares  between  methods  (nominal  and  operational 

—P-J  - * ilfgi2  - ii^i2  - 

3li7Wi.l67  - 33180.083  - 156U.08H 
Degrees  of  freedom  -2-1-1 

Sum  of  squares  from  variation  of  individual  group  means 


about  the  means  of  the  methods  to  which  they  belong: 


25708.0  - 2U576.0  - 1132.0 
degrees  of  freedom  -8-1-7 

(operational)  Utf  . iif ' . ...  . ^ ^ - 

1101:9.333  - 10168.167  - 881.167 
degrees  of  freedom  ■ 8-1  - 7 

Hence,  sura  of  squares  between  groups  in  same  methods  • 

1132.0  ♦ 881.167  - 2013.167 
Degrees  of  freedom  - 7 ♦ 7 ■ lli 


(Of  course,  the  sum  of  squares  between  groups  in  same  methods 
may  also  be  calculated  by:  3577.25  - 156U.08U  • 2013.167). 
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1 

Sum  of  squares  within  groups  (intragroup  variation)  - Total 
sum  of  squares  - sum  of  squares  between  groups  • 

| 

11551.917  - 3577.25  - 791*7.667 
Degrees  of  freedom  ■ 1*7  - 15  • 32 

2 2 

Sun  of  squares  between  a^egories  ■ 

2 2 | 
m 3897U.125  - 33180.083  • 5791*. 01*2 

degrees  of  freedom  •3-1*2 

Interaction  sura  of  squares  for  groups  and  categories  • 
sum  of  squares  within  groups  - sum  of  squares  for 
categories  • 7971*. 667  - 5791*. 0l*2  - 2180.625 
degrees  of  freedom  -32-2-30 

TABLE  3 

Summation  of  Ideas 


Categories 


Method 

P 

A 

G 

E 

Nominal 

271* 

379 

115 

768 

Operational 

190 

232 

72 

Ufl* 

E 

1*61* 

611 

187 

1262 

Sum  of 

squares 

2 

between  cells  (Table  3)  - 

♦ ^ * ... 

2 2 

♦ . 1*0881.25  - 33180.083  - 7701.167 

Degrees  of  freedom  -6-1-5 


A 
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Sum  of  squares  between  categories  • $79U.OU2 
(previously  calculated;  d.f.  - 2) 

Sum  of  squares  between  methods  ■ I56a.08a 
(previously  calculated;  d.f.  - 1) 

Interaction  sum  of  squares  for  categories  and  methods  ■ 
7701.167  - 579U.OU2  - l56U.08i,  - 3U3.0U 
Degrees  of  freedom  •5-2-1“  2,  (2)(1)  ■ 2 

Pooled  interactions  for  groups  and  categories  for  each  method 
considered  separately  ■ 2180.625  - 3U3.0U1  • 1837.58a 
Degrees  of  freedom  ■ 30  - 2 ■ 28,  (7)(2)  ♦ (7)(2)  • 28 


TABLE  U 

Repeated  Heasures  Analysis  of  Variance 


Source  of  Variation 

Sum  of  Squares 

d.f. 

Mean  Square 

F 

a-.  01 

Between  methods: 
Nominal/Operational 

156U.08U 

1 

l56a.08U 

10.88 

8.86 

Between  groups  in 
same  method 

2013.167 

ia 

ia3.798 

Total  between  groups  3577.251 

15 

Between  categories: 
P,  A,G 

579^. 0h2 

2 

2897.021 

aa.ia 

5.a5 

Interaction:  categor- 
ies x methods 

3h3.0hl 

2 

171.520 

2.61 

5.a5 

Interaction:  pooled 
groups  x categories 

1837.58a 

28 

65.628 

Total  within  groups  797a. 667  32 


Total  sum  of  squares  11551*918  i»7 


i 
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The  column  in  Table  H headed  <X“.01  contains  the  critical  value 
of  F for  which  1%  of  the  area  under  the  F Distribution  is  in  the  upper 
tall.  Thus,  with  the  null  hypothesis  that  there  is  no  difference  be- 
tween the  mean  number  of  ideas  generated  by  nominal  and  operational 
groups,  and  the  alternate  hypothesis  that  nominal  groups  generate  sig- 
nificantly more  ideas  than  operationax  groups,  the  probability  of  re- 
jecting the  null  hypothesis  when  it  is  actually  true  (Type  1 error)  is 
less  than  0.01.  In  other  words,  since  the  calculated  F for  the  between 
methods  variation  exceeded  the  value  of  F at  which  the  probability  of 
a Type  1 error  is  not  greater  than  0.01,  it  is  reasonable  to  assume 
that  there  is  indeed  a significant  difference  in  quantitative  ideation 
between  nominal  and  operational  groups. 

Of  course,  the  main  effects  between  methods  (nominal  and  oper- 
ational groups)  yields  the  same  value  of  F,  10.88,  that  is  calculated 
by  a simple  one-way  analysis  of  variance . However,  a one-way  Anova 
does  not  address  the  source  of  the  significant  F.  It  does  not  show 
whether  the  difference  between  the  groups  is  a function  of  the  differ- 
ence between  the  number  of  poor  ideas  generated,  or  the  number  of  ac- 
ceptable or  good  ideas,  or  some  combination  of  the  three  categories. 

The  main  effects  between  methods  simply  demonstrates  that,  with  respect 
to  the  total  number  of  ideas  generated  by  each  group,  an  F of  10.88  is 
of  such  magnitude  that  it  would  have  a larger  value  less  than  one  time 
in  a hundred  in  random  sampling,  if  the  nominal  and  operational  groups 
had  equal  population  means. 

While  this  conclusion  i3  significant,  indeed  it  addresses  the 


central  issue  of  this  study,  it  is  also  important  to  determine  whether 
one  of  the  qualitative  categories  exerted  proportionately  more  influence 


A 
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on  the  difference  between  methods  than  another.  The  second  main  effect 
of  the  analysis,  resulting  from  the  between  categories  variation,  re- 
veals that  the  difference  between  the  qualitative  categories  was  highly 
significant}  however,  this  finding  is  not  particularly  noteworthy  for 
this  experiment.  Even  though  the  number  of  acceptable  ideas  generated 
had  the  greatest  influence  on  the  difference  between  methods  by  virtue 
of  the  fact  that  more  acceptable  ideas  were  generated  than  good  or 
poor  ideas,  the  significant  question  is  whether  one  of  the  methods  had 
a disproportionate  number  of  ideas  in  one  of  the  qualitative  categories. 
In  other  words,  if  nominal  groups  had  generated  far  less  good  ideas 
than  expected  based  upon  the  total  number  of  ideas,  and,  concomitantly, 
a proportionately  greater  number  of  poor  ideas,  the  total  number  of 
ideas  might  remain  the  same.  In  such  a case,  the  F for  between  methods 
variation  would  remain  the  same,  but  the  interpretation  of  the  differ- 
ence between  methods  would  be  different. 

The  F test  for  interaction  addresses  the  proportionate  number 
of  ideas  in  each  category  between  the  groups.  Since  the  F test  for 
interaction  is  not  significant  at  the  0.01  level  (nor  is  it  significant 
at  the  0.05  level  where  F would  have  to  be  greater  than  3.3ii),  the 
proportionate  number  of  ideas  in  each  qualitative  category  are  not  sig- 
nificantly different  between  the  two  methods.  This  relationship  is 
perhaps  best  visualized  by  the  graph  shown  in  Figure  1,  page  85.  The 
mean  number  of  ideas  in  each  qualitative  category  are  depicted  on  the 
upper  line  for  nominal  groups  and  on  the  lower  line  for  operational 
groups.  A3  the  F for  interaction  effect  increases,  the  lines  depart 
more  and  more  from  a parallel  relationship.  The  interpretation  of  the 
analysis  of  variance  came  largely  from  Minium  (1970,  pp.  353-376). 
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In  order  to  test  whether  the  number  of  good  ideas  did  in  fact 
increase  with  the  total  number  of  ideas  generated  as  hypothesized  by 
Osborn  (1953,  p.  301),  a Pearson  r,  product-moment  correlation,  was 
calculated.  The  number  of  poor  plus  acceptable  ideas  was  computed  for 
each  group  and  compared  to  the  number  of  good  ideas  for  each  group. 

The  number  of  good  ideas  was  not  compared  directly  to  the  total  number 
of  ideas  since  the  number  of  good  ideas  obviously  makes  up  part  of  the 
total  and,  therefore,  raises  the  apparent  correlation. 

Next,  the  numoer  of  poor  plus  acceptable  ideas  and  the  number 
of  good  ideas  for  each  of  the  sixteen  groups  was  converted  to  a stand- 
ard z score  so  that  both  nominal  and  operational  group  data  could  be 
used  in  the  same  correlation.  The  analysis  resulted  in  a positive 
correlation  of  r * 0.U8  which  is  significant  at  the  0.05  level  using 
a one-tailed  test. 

Although  the  three  judges  were  purposely  selected  to  bring 
different  perspectives  to  their  evaluations,  it  is  worth  the  effort 
to  analyze  their  judgements  for  consistency  among  the  raters.  An 
intra-class  correlation  was  selected  as  the  most  useful  tool  to  assess 
the  degree  of  correlation  among  the  evaluations  of  the  judges. 

In  order  to  make  the  evaluation,  poor  ideas  wore  assigned  a 
rating  of  1.0,  acceptable  ideas  a rating  of  2.0,  and  good  ideas  a 
rating  of  3.0.  Table  5 summarizes  the  data  calculated  for  each  judge 
and  for  the  sum  of  the  three  judges. 

Table  6 summarizes  the  factors  calculated  to  determine  re 
intra-class  correlation. 

Due  to  the  large  number  of  degrees  of  freed  .nn, 


class  correlation  is  highly  significant;  however,  t.he 
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TABLE  5 

Mean  and  Standard  Deviation  oi  Judge's  Evaluations 


Judge  1 

Judge  2 

Judge  3 

Sum  of  Judg 

Mean 

1.8890 

1.1*765 

1.9397 

5.3052 

Standard  Deviation 

.8178 

.5187 

.8113 

1.6307 

No.  of  Ideas 

829 

829 

829 

21*87 

TABLE  6 

Factors  to  Determine  Intra-class  Correlation 


Sum  of  Squares 

d.f . 

Total 

11*26.9571* 

21*86 

Ideas 

733.01*90 

828 

.885 

Residual 

693.9081* 

1658 

.1*18 

A 
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relatively  snail. 

A Pearson  product-moment  correlation  was  also  calculated  to 
assess  the  degree  of  correlation  between  each  possible  pair  of  judges. 
The  results  showed  a snail  but  highly  significant  positive  correlation 
for  each  of  the  possible  dyads  as  follows: 

Between  Judge  1 and  Judge  2:  r - 0.3li 

Between  Judge  1 and  Judge  3:  r • 0.39 

Between  Judge  2 and  Judge  3:  r • 0.31 

Each  of  the  correlations  was  significant  at  the  0.001  level.  Although 
the  correlations  are  relatively  small,  the  results  tire  as  expected  be- 
cause of  the  intentional  selection  of  judges  with  widely  different 
backgrounds  and  interests.  Remember  that  an  idea  was  only  placed  into 
the  "good"  category  if  at  least  two  of  the  judges  rated  the  idea  good. 
Similarly,  an  idea  was  categorized  as  poor  only  if  at  least  two  judges 
rated  the  idea  poor.  An  idea,  however,  was  categorized  as  acceptable 
if  two  of  the  judges  rated  the  idea  acceptable  or  if  all  of  the  judges 
differed  in  their  evaluations.  In  this  way,  the  most  controversial 
ideas  were  rated  as  acceptable,  or  as  the  definition  of  the  acceptable 
category  states,  "at  least  worthy  of  some  consideration." 
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CHAPTER  5 

DISCUSSION  AND  RECOMMENDATIONS 

Discussion 

A major  obstacle  to  the  successful  accomplishment  of  this 
experiment  was  the  requirement  for  groups  of  individuals  who  had  some 
experience  working  with  each  other  in  a small  group  setting.  Since 
the  primary  purpose  of  the  study  was  to  be  able  to  advise  a military 
commander/manager  on  the  relative  merits  of  group  participation  in  a 
brainstorming  session  as  compared  to  pooled  individual  effort,  ideally 
the  subjects  would  be  members  of  actual,  functioning  staffs.  For  ex- 
ample, the  actual  battalion  staffs  of  an  active  division  could  be  ran- 
domly divided  into  two  groups  for  comparison,  one  to  function  as  exper- 
imental, operational  groups  and  the  other  as  nominal  groups.  Such  a 
study  is  planned  to  follow  this  experiment. 

Because  of  the  administrative  difficulties  inherent  in  such 
field  research,  it  was  decided  to  conduct  a pilot  study  utilizing  the 
resources  available  at  the  Command  and  General  Staff  College  to  test 
the  basic  experimental  design  and  to  determine  the  feasibility  and 
desirability  of  a large  scale  field  study.  The  problem  of  finding 
subjects  who  had  worked  together  in  small  group  interaction  became  a 
major  obstacle. 


The  students  in  the  second  term  Human  Resources  Development 
Course  solved  both  the  administrative  problems,  such  as  scheduling  and 
availability,  and  the  requirement  for  group  experience  with  the  other 
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group  members.  Unfortunately,  there  were  not  enough  students  in  the 
course  to  provide  subjects  for  both  nominal  and  operational  groups. 

Thus,  the  subjects  for  the  nominal  groups  would  have  to  be  drawn  from 
a technically  different  population  - members  of  the  class  at  large. 

While  the  two  samples,  nominal  and  operational  groups,  were 
drawn  from  the  same  overall  population,  the  class  as  a whole,  the 
samples  were  not  random  since  the  operational  groups  were  also  members 
of  the  Human  Resources  Development  Course.  Although  it  can  be  argued 
that  there  is  no  significant  difference  among  the  subjects  on  any  of 
the  variables  that  would  effect  the  outcome  of  the  experiment  (for 
example,  rank,  experience,  educational  background,  etc.),  such  an 
argument  cannot  be  proved  and,  therefore,  the  nonrandom  selection  of 
subjects  must  stand  as  a major  weakness  of  this  study. 

It  was  decided  that,  for  the  purpose  of  this  pilot  study,  it 
was  more  important  to  select  operational  group  members  who  had  worked 
together  in  a small  group  setting,  thereby  resembling  an  actual  staff, 
than  it  was  to  prove  random  selection  of  the  subjects  from  the  same 
population.  In  other  words,  a part  of  the  observed  difference  in  the 
results  between  nominal  and  operational  groups  may  be  attributed  to  the 
difference  between  the  students  in  the  class  at  large  and  the  students 
in  the  Human  Resources  Development  Course,  and  such  potential  difference 
must  be  recognized  and  considered  when  assessing  the  results. 

Time  was  unquestionably  a factor  in  this  experiment.  While 
the  previously  cited  experiments  suggested  that  nominal  groups  are 
superior  to  operational  (real)  groups  even  when  the  time  for  a brain- 
storming session  is  increased  significantly  (for  example,  Campbell, 
1968),  the  fact  remains  that  time  is  a factor.  Both  nominal  and  real 
groups  would  have  generated  more  ideas  if  more  time  were  allotted  to 
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the  session.  The  evidence,  however,  indicates  that  nominal  groups  will 
maintain  their  superiority  if  the  previously  explained  techniques  are 
used  exclusively. 

i 

The  time  variable  was  discussed  in  Chapter  3;  however,  several 
further  observations  are  in  order.  In  the  operational  group  setting, 
some  time  was  devoted  to  waiting  foi  the  experimenter  to  write  the  gist 
of  a suggested  idea  on  the  chalkboard.  In  some  instances  it  appeared 
as  if  the  ideas  would  have  flowed  more  quickly  and  smoothly  if  the 
ideas  were  not  recorded  on  the  chalkboard.  It  is  also  likely  that  the 
nominal  group  members  devoted  even  more  time  to  recording  ideas  since 
the  complete  idea,  not  just  the  essence  of  the  idea  or  key  words,  were 
written,  and  also  because  the  individuals  were  instructed  to  write  as 
legibly  as  possible. 

The  recording  of  key  words  from  each  suggested  idea  on  a chalk- 
board did  seem  to  have  the  desired  effect  of  facilitating  the  brain- 
storming rules  to  build  on  others'  ideas  and  to  look  for  combinations. 

When  ideas  are  presented  orally  only,  the  visual  stimulus  of  previous 
ideas  is  lost.  The  nominal  group  members,  of  course,  had  their  own 
list  of  ideas  to  scan  as  a stimulus  for  new  ideas.  It  appears  that  any 
time  lost  while  waiting  for  the  experimenter  to  record  the  idea  on  the 
chalkboard  is  more  than  offset  by  the  advantage  of  the  visual  stimulus 
of  previously  suggested  ideas.  Group  members  can  be  trained  to  respond 
to  ideas  without  waiting  for  the  experimenters  to  write  the  idea  on  the 
chalkboard.  This  issue  will  be  clarified  in  the  subsequent  field  study. 

Operational  group  members  sometimes  seemed  compelled  to  clarify 
or  justify  an  idea  to  the  other  members  despite  instructions  to  the 
contrary.  In  other  words,  operational  group  members  tended  to  use  part 
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ceived  as  unpopular  or  in  possible  violation  of  group  norms,  it  appears 
as  if  the  inhibiting  effects  of  group  brainstorming  relative  to  individ- 
ual brainstorming  may  be  even  more  pronounced  as  observed  by  Dillon  et 
al.  (1972). 

Perhaps  a specific  example  will  help  clarify  this  observation. 
The  problem  (How  can  we  improve  the  pnysical  fitness  of  C&GSC  students?) 
was  ego-involving  to  the  degree  that  the  participants  perceived  that 
the  outcome  of  the  brainstorming  might  affect  them  directly.  Student 
questions  and  comments  following  the  experiment  indicated  that  the  stu- 
dents perceived  a very  high  degree  of  ego-involvement.  The  problem  was 
also  apparently  quite  threatening.  Since  the  participants  felt  that 
any  suggested  idea  had  the  potential  to  be  implemented,  an  idea  suggest- 
ing a particularly  distasteful  solution  to  the  problem  was  likely  to  be 
perceived  as  threatening.  Thus,  when  a member  of  an  operational  group 
suggested  that  a way  to  improve  fitness  is  t<j  require  mandatory  part- 
icipation in  the  Army  Daily  Dozen,  he  showed  obvious  discomfort  at  sug- 
gesting an  idea  which  would  obviously  be  unpopular. 

An  admittedly  subjective  analysis  of  the  ideas  suggested  by  the 
two  kinds  of  groups  did  not  reveal  an  obvious  difference  in  the  propor- 
tion of  potentially  threatening  or  unpopular  ideas.  While  it  seems 
likely  that  an  individual  submitting  ideas  anonymously  in  writing  will 
be  less  inhibited  than  an  individual  presenting  ideas  orally  to  a group, 
that  hypothesis  is  more  obviously  supported  by  an  observation  of  the 
individual's  behavior  when  he  suggests  a potentially  threatening  idea 
in  a face-to-face  group  setting  than  by  compering  the  ideas  actually 
generated  in  the  two  situations.  Wnile  both  nominal  and  operational 
group  members  are  apt  to  feel  some  inhibitions  when  the  problem  is  ego- 
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involving  and  the  solution  is  potentially  threatening,  the  person  in- 
volved in  operational  group  brainstorming  is  more  likely  to  behaviorally 
exhibit  greater  inhibition  and  the  results  will  be  most  manifest  in  his 
behavior  while  expressing  such  an  idea.  Nonverbal  messages  are  likely 
to  signal  discomfort  or  nervousness  and  verbal  messages  will  probably 
include  time  consuming  elaboration  ana  justification  of  ideas.  A major 
impact  on  the  experiment  is  that  it  seems  to  take  longer  for  operation- 
al  groups  than  for  nominal  groups  to  express  some  kinds  of  ideas. 

A similar  occurrence  takes  place  if  a wild  or  very  unusual  idea 
is  suggested  to  a group.  In  spite  of  the  rule  advocating  wild  ideas, 
there  seems  to  be  a need  to  explain  or  elaborate  on  such  an  idea  so 
that  the  suggestor  does  not  appear  silly  to  the  other  members. 

It  was  obvious  that  some  of  the  operational  groups  were  better 
than  others  at  presenting  concise  ideas  in  rapid  succession  without 
detouring  to  elaborate  and  justify  suggestions.  The  same  difference 
occurred  among  individuals  working  alone;  however,  if  one  or  two  nom- 
inal group  members  tended  to  elaborate  and  justify  ideas,  the  other 
individual  members  generally  made  up  for  it.  In  the  group  setting, 
however,  if  one  or  two  members  tended  to  elaborate  and  justify  ideas 
without  any  sanction  from  the  facilitator  or  other  members,  the  entire 
group  effort  was  directly  effected  because  other  members'  time  was 
being  used  unproductively.  It  is  also  likely  that  the  process  is  con- 
tagious; when  one  member  justifies  an  idea,  other  members  seem  to  feel 
the  need  to  elaborate  on  their  ideas  as  well,  The  group  with  by  far 
the  best  performance  among  the  operational  groups  (group  OU  with  100 
ideas)  seemed  most  adept  at  producing  concise,  distinct  ideas  without 
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The  structure  of  the  group  is  probably  more  critical  for  groups 
relatively  unskilled  in  the  group  brainstorming  technique  than  it  is 
for  groups  who  are  adept  at  brainstorming.  If  the  group  members  are 
comfortable  with  each  other  ancj  relatively  uninhibited  in  their  expres- 
sion and  if  they  are  skilled  at  functioning  vithin  the  brainstorming 
rules,  there  is  probably  little  need  ior  a discussion  leader/facilit- 
ator. In  fact,  unless  the  facilitator  is  skilled  enough  to  allow  such 
a group  to  function  without  his/h®r  intervention,  the  presence  of  such 
a member  with  potentially  higher  status  and  possibly  even  power  or 
authority  can  become  dysfunctional  and  counter  productive. 

Nevertheless,  most  groups  are  neither  so  well  versed  in  the 
technique  nor  so  skilled  in  group  methods  that  they  can  function  with- 
out direction  at  such  a high  level  of  efficiency.  A skillful  discus- 
sion leader/facilitator  will  be  a distinct  asset  to  most  groups 
attempting  to  brainstorm  a problem.  Even  if  the  members  are  relatively 
unfamiliar  with  the  technique,  a brainstorming  group  can  be  relatively 
effective  in  the  presence  of  a good  facilitator. 

A clear  example  of  the  negative  impact  of  the  discussion  leader/ 
facilitator  was  demonstrated  in  the  performance  of  group  02  - the  group 
with  the  lowest  production  of  ideas.  The  facilitator  simply  did  not 
grasp  the  essence  of  the  brainstorming  technique.  He  not  only  failed 
to  enforce  the  brainstorming  rules,  he  actively  disrupted  the  process 
by  asking  such  questions  as,  "That  seems  to  be  a pretty  good  idea,  what 
do  you  (another  member  of  the  group)  think  of  that  suggestion?"  He 
actively  encouraged  elaboration  and  justification.  As  a result,  the 
group  tended  to  violate  the  cardinal  rule  of  brainstorming,  the  pro- 
hibition against  judgement  and  evaluation.  When  a member  of  this  group 
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finally  summoned  the  courage  to  suggest  a threatening,  unpopular  idea, 
it  was  only  with  obvious  discomfort  and  considerable  commentary.  An 
effective,  practiced  facilitator  could  have  made  a very  significant 
contribution  to  this  group.  In  the  subsequent  field  study,  more  time 
will  be  devoted  to  training  the  facilitator. 

A major  difficulty  in  conducting  this  experiment  was  the  com- 
pilation of  the  ideas  to  form  the  master  ledger.  The  key  problem  con- 
cerned a determination  of  what  constitutes  a distinct  idea  that  should 
be  added  to  the  ledger  as  a separate  entry.  In  many  cases,  it  seemed 
almost  impossible  to  determine  whether  the  originator  of  an  idea  inten- 
ded to  communicate  essentially  the  same  meaning  as  a suggestion  that 
had  been  previously  entered  on  the  ledger  from  another  group,  or 
whether  there  was,  in  fact,  some  slight  difference  in  meaning,  even 
just  a nuance,  that  could  distinguish  it  as  a different  idea.  Such  an 
evaluation  is  necessarily  subjective;  however,  the  author  personally 
evaluated  every  idea  generated  as  part  of  this  experiment  in  an  attempt  v 
to  insure  consistency.  A second  opinion,  the  author's  remarkably 
patient  wife,  was  sought  whenever  the  decision  seemed  potentially 
controversial  or  difficult, 

A brief  scan  of  the  master  list  (Appendix  A - the  list  of 
ideas  taken  from  the  master  ledger,  but  without  the  identification  of 
the  group  or  groups  which  originated  the  idea)  will  indicate  the  mag- 
nitude of  the  effort  required  to  compile  the  ideas  generated  by  16 
different  groups.  The  list  contains  829  different  ideas,  nearly  UO 
typewritten  pages.  Many  of  the  ideas  were  suggested  by  more  than  one 
group.  Most  of  the  ideas  were  transcribed  exactly,  or  at  least  essen- 
tially, as  written  by  the  individual  or  the  group  recorder;  however, 
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iri  some  cases,  grammar,  language,  or  spelling  was  corrected  in  the  in- 
terest of  clarity  or  propriety.  Also,  if  the  idea  was  suggested  by 
more  than  one  group,  the  wording  of  the  idea  was  dictated  by  the  group 
that  was  analyzed  first  during  the  compilation  of  the  ideas  on  the  mas- 
ter ledger. 

In  order  to  attempt  to  give  credit  to  every  possible  idea,  the 
general  criterion  established  for  comparing  potentially  similar  ideas 
was  to  list  the  ideas  as  separate  entries  on  the  master  ledger  whenever 
any  doubt  existed  as  to  whether  the  ideas  were  essentially  the  same  or 
different.  For  example,  one  group  suggested  that  more  bike  paths  should 
be  constructed  on  post;  another  group  suggested  the  construction  of 
bike  trails.  It  is  very  possible  that  these  two  ideas  represent  essen- 
tially the  same  suggestion;  however,  it  is  also  possible  that  the  ideas 
are  different.  Bike  paths  may  connote  routes  like  roads  or  sidewalks 
connecting  facilities  on  post;  whereas,  bike  trails  may  connote  more 
rustic,  scenic  routes  such  as  a forest  trail  to  be  used  strictly  for 
pleasure  or  exercise  rather  than  as  a path  leading  to  some  specific 
destination. 

A review  of  the  master  list  reveals  that  a relatively  straight- 
forward suggestion,  such  as  "perform  physical  fitness  exercises,"  can 
be  modified  into  many  different  ideas  simply  by  adding  answers  to  such 
questions  ast  how  many?,  what  kind?,  how  often?,  how  supervised?,  how 
long?,  mandatory  or  voluntary?,  what  rewards?,  what  punishments?,  what 
standards?,  alone  or  in  group??,  what  time  of  day?,  where?,  what  facil- 
ities?, what  equipment?,  and  so  forth.  Again,  it  became  a matter  of 
subjective  evaluation  to  determine  whether  the  difference  between  two 
ideas  was  sufficient  to  warrant  separate  entries  on  the  master  ledger. 
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For  example,  is  the  suggestion  for  a mandatory  run  every  other  day 
sufficiently  different  from  a suggestion  for  a mandatory  run  two  or 
three  times  a week  to  warrant  adding  both  ideas  to  the  master  ledger, 
or  should  the  idea  be  added  once,  giving  both  groups  credit  for  the 
single  idea?  Where  the  difference  seemed  potentially  significant,  the 
ideas  were  listed  separately.  When  tne  ideas  were  perceived  as  essen- 
tially similar,  the  groups  suggesting  the  idea  were  credited  under  one 
entry  on  the  master  ledger. 

The  point  is  not  whether  an  actual  difference  in  the  ideas 
exists,  nor  how  important  such  a difference  may  or  may  not  bej  the  key 
was  to  give  credit  for  each  distinct  idea.  It  is  altogether  possible 
that  a slight  change  in  the  meaning  of  a suggestion  may  result  in  the 
difference  between  a very  ordinary  idea  and  a very  good  idea.  Fort- 
unately, the  great  majority  of  the  difficult  decisions  concerning 
whether,  in  fact,  an  idea  was  separate  and  distinct  from  a previously 
recorded  idea  were  decisions  among  ideas  suggested  by  different  groups. 
In  such  cases,  the  number  of  ideas  attributed  to  a group  was  not  af- 
fected; the  decision  really  amounted  to  a question  of  the  wording  of 
the  idea.  On  the  other  hand,  when  such  a question  arose  concerning 
a possible  lack  of  distinction  between  two  ideas  suggested  by  the 
same  group,  the  decision  was  more  significant  since  it  directly  af- 
fected the  total  number  of  ideas  generated  by  that  group.  Very  few 
decisions  of  this  nature  were  required,  and,  when  required,  such 
decisions  were  made  jointly  by  the  author  and  his  wife  to  maintain 
consistency, 

Taylor,  Berry  and  Block  (1958)  used  the  concept  of  unique  ideas 


as  one  of  the  criterion  by  which  the  nominal  and  real  groups  were 
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compared.  A unique  idea  was  defined  simply  as  an  idea  that  was  sug- 
gested by  only  one  of  the  groups.  While  it  is  easy  to  calculate  and 
compare  the  number  of  unique  ideas  generated  by  the  nominal  and  oper- 
ational groups  in  this  study,  such  an  analysis  is  not  very  useful  or 
significant  because  of  the  difficulties  involved  in  distinguishing 
separate,  distinct  ideas  as  described  in  the  previous  paragraphs.  A 
significant  number  of  the  ideas  designated  as  unique  might  be  unique 
only  in  the  sense  that  one  group  worded  a suggestion  differently 
from  another.  Uniqueness  in  this  sense  is  not  likely  to  correlate 
well  with  either  quality  or  creativity. 

Before  concluding  the  discussion  of  the  ideas,  one  other  obs- 
ervation is  worthy  of  note.  Some  of  the  subjects  tended  to  suggest 
broad  general  categories  of  ideas  rather  than  narrow,  specific  sug- 
gestions. For  example,  one  individual  might  suggest  that  the  form- 
ation of  athletic  clubs  will  improve  physical  fitness  in  contrast 
with  another  individual  who  lists  a number  of  specific  examples  of 
kinds  of  clubs  such  as  a judo  club,  a bike  club,  and  a canoeing  club. 
Obviously,  more  ideas  are  generated  when  specific  suggestions  are 
cited  than  when  only  broad,  general  categories  are  presented.  In 
this  study,  both  the  nominal  and  the  operational  groups  appeared  to 
have  a mix  of  general  and  specific  ideas;  however,  as  expected,  the 
groups  with  more  specific  ideas  tended  to  generate  the  greater  total 
number  of  ideas.  The  instructions  to  the  subjects  in  the  proposed 
field  study  will  adress  this  issue  in  detail  to  make  sure  that  the 
participants  understand  more  clearly  what  constitutes  an  idea. 

Since  nominal  group  members  worked  alone  as  individuals,  it 
was  hypothesized  that  nominal  groups  might  generate  a greater  pro- 
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portion  of  ideas  with  only  slight  nuances  of  difference  among  them  than 
ideas  suggested  by  operational  groups.  In  other  words,  individuals 
working  in  isolation  might  think  of  ideas  that  are  very  similar,  but 
differ  just  enough  to  be  credited  as  separate  ideas;  whereas,  opera- 
tional group  members  might  not  present  such  slight  differences,  feel- 
ing that  the  essence  of  the  idea  was  dlready  suggested  by  another 
member.  Because  of  the  subjective  nature  of  such  an  analysis,  the 
data  was  not  quantified}  however,  a study  of  the  ideas  suggested  by 
the  two  kinds  of  groups  revealed  that  neither  operational  groups  nor 
nominal  groups  demonstrated  inhibition  with  respect  to  the  sugges- 
tion of  ideas  which  are  very  similar.  The  operational  groups  appar- 
ently adhered  to  the  brainstorming  rule  to  seek  combinations  and 
build  on  the  ideas  of  other  members. 

The  experiments  discussed  in  Chapter  2 clearly  demonstrated 
the  positive  correlation  between  the  total  number  of  ideas  generated 
and  the  total  number  of  good  ideas  generated.  Osborn's  assumption 
that  more  ideas  will  result  in  more  good  ideas  has  been  substantiated 
beyond  a reasonable  doubt  (Osborn,  1953).  The  criticism  that  brain- 
storming will  merely  dredge  up  an  increased  number  of  worthless  ideas 
without  any  substantial  increase  in  good  ideas  has  been  refuted 
repeatedly.  However,  the  question  of  what  distinguishes  a good  idea 
from  a poor  idea  remains  a matter  of  rather  unscientific  speculation 
until  and  unless  the  idea  is  subjected  to  some  test  to  determine  its 
worth.  History  is  replete  with  examples  of  ideas  that  were  negatively 
evaluated  as  worthless  and  ridiculous  by  an  overwhelming  majority, 
only  to  discover  later  that  the  idea  was  in  fact  brilliant.  Ask  any 
Alaskan  about  "Seward's  folly." 
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It  is  perhaps  remarkable  that  two  of  the  three  judges  indepen- 
dently assigned  the  same  evaluation  category  to  over  8?  percent  of  the 
ideas.  Remember  that  all  three  judges  independently  evaluated  each  of 
the  829  ideas  recorded  on  the  master  list  (Appendix  A).  Nevertheless, 
the  subjective  nature  of  such  an  evaluation  is  clearly  demonstrated  by 
the  fact  that  in  nearly  13  percent  of  the  cases  (105  ideas)  all  three 
judges  differed  in  their  assessment  of  the  idea. 

At  least  two  of  the  three  judges  categorized  nearly  UO  percent 
of  the  ideas  as  poor  (329  ideas).  Since  a poor  idea  was  defined  as  one 
which  either  does  not  improve  physical  fitness  or  is  totally  impracti- 
cal to  implement,  the  high  percentage  of  ideas  evaluated  as  poor  seems 
to  indicate  a particularly  strict,  critical  appraisal  by  the  judges. 

In  the  author's  opinion,  many  of  the  ideas  judged  to  be  poor  seem  to 
have  at  least  some  potential  to  improve  physical  fitness  and  some  pos- 
sibility of  implementation.  For  example,  some  evidence  has  been  gath- 
ered to  demonstrate  that  smoke-filled  rooms  are  hazardous  to  health, 
at  least  for  some  people;  nevertheless,  the  suggestion  to  ban  smoking 
in  the  academic  building  was  categorized  as  a poor  idea.  The  sugges- 
tion "mandatory  PT  for  all  (daily  dozen)"  was  rated  as  a poor  idea. 
While  it  can  be  argued  that  mandatory  physical  training  is  not  the 
best  way  to  improve  fitness,  it  seems  difficult  to  support  the  view 
that  such  training  is  worthless  or  that  it  cannot  be  implemented. 

The  examples  listed  above  were  not  included  to  criticize  the 
judges  in  any  manner;  the  examples  merely  demonstrate  the  degree  of 
subjectivity  involved  in  evaluating  ideas  which  are  proposed  as  pos- 
sible solutions  to  a problem  which  does  not  have  a clearly  recogniz- 
able "good"  solution.  The  evidence  from  previously  cited  experiments 
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suggests  that,  if  the  judges  had  rated  more  ideas  as  good  or  accept- 
able, the  relative  proportion  of  good,  acceptable,  and  poor  ideas 
between  nominal  and  operational  groups  would  not  change  significantly. 

In  other  words,  if  the  judges  had  been  less  critical  and  rated  twice 
as  many  ideas  as  good,  the  ratio  of  good  ideas  generated  by  operational 
groups  to  good  ideas  generated  by  nominal  groups  would  remain  relative- 
ly constant. 

Recommendations 

The  evidence  that  has  been  gathered  to  date  overwhelmingly 
demonstrates  the  superiority  of  pooled  individual  effort  when  brain- 
storming as  compared  to  the  results  of  group  participation  in  brain- 
storming. Based  upon  the  current  state  of  the  art,  it  must  be  con- 
cluded that  group  brainstorming  is  not  the  most  effective  way  to 
increase  ideation.  If  a military  commander/manager  is  interested 
in  the  generation  of  as  many  potential  alternatives  to  a given  prob- 
lem as  possible  in  order  to  improve  the  probability  of  uncovering 
a really  innovative,  creative  solution,  the  problem  should  be  given 
to  the  appropriate  personnel,  for  example,  the  staff,  with  directions 
to  individually  brainstorm  the  problem. 

Depending  upon  the  time  constraints  and  individual  prefer- 
ences of  the  commander,  the  individual  efforts  may  be  gathered  and 
screened  by  one  individual,  such  as  the  chief  of  staff,  before 
presentation  to  the  commander.  The  commander  may  desire  to  screen 
the  entire  list  of  pooled  individual  ideas,  or  he  may  elect  to  l ve 
someone  filter  the  ideas  before  he  sees  them.  For  example,  a com- 
mander may  direct  the  chief  of  staff  to  collect  the  ideas  from  the 
staff  and  present  only  the  potentially  "good"  ideas  (or  the  best  ten, 
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best  five,  or  some  other  arbitrary  number  of  ideas)  for  final  assess- 
ment. Obviously,  the  more  the  ideas  are  screened  and  filtered  before 
they  reach  the  commander,  the  greater  the  probability  that  a good 
idea  will  be  buried  in  the  process. 

Time  being  one  of  the  most  precious  commodities  of  any  man- 
ager, it  will  often  be  impossible  for  the  top  man  to  devote  the  amount 
of  time  required  to  effectively  analyze  all  of  the  ideas  generated  by 
individuals  brainstorming  a problem;  however,  it  is  necessary  that  the 
manager  understand  the  potential  consequences  of  filtering  and  take  all 
possible  precautions  to  make  sure  that  the  ideas  are  screened  as  nearly 
as  possible  in  accordance  with  his  wishes.  It  is  absolutely  critical 
that  the  screening  process  be  completely  distinct  and  separate  from 
the  brainstorming  process.  If  the  brainstorming  effort  is  contaminated 
by  preconceived  notions  of  the  desired  outcome,  creativity  is  likely  to 
be  inhibited. 

It  appears  as  if  idea  production  will  be  most  uninhibited  if 
the  results  are  presented  anonymously.  Individuals  are  less  likely  to 
hold  back  potentially  unpopular  or  threatening  ideas,  if  the  ideas  are 
presented  anonymously.  Similarly,  the  brainstorming  rule  to  present 
wild  ideas  is  more  likely  to  be  followed  if  the  idea  is  not  associated 
with  the  suggestor. 

In  summary,  the  problem  should  be  presented  to  individuals  to 
brainstorm  by  themselves  with  as  few  restrictions  on  potential  solu- 
tions as  possible  and  assurance  that  suggestions  will  be  anonymous. 
After  the  individual  efforts  have  been  pooled  into  a comprehensive 
list  of  possible  alternatives,  any  screening  process  used  to  whittle 
the  list  of  ideas  into  a more  manageable  number  must  be  accomplished 
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with  great  caution  to  prevent  an  inappropriate  filter  froa  blocking 
a creative  solution. 

The  decision-making  process  that  must  ultimately  take  place 
is  a separate  problem  altogether.  It  is  very  possible  that  the  best 
way  to  decide  upon  the  idea  that  will  be  put  into  effect  is  through 
group  participation  in  the  decision-making  process.  Social-psycho- 
logical experimentation  has  clearly  demonstrated  the  efficacy  of  part- 
icipation of  appropriate  organizational  members  in  the  decision-making 
process.  It  was  not  the  purpose  of  this  study  to  investigate  the 
process  by  which  the  final  decision  is  derived;  however,  it  is  import- 
ant to  understand  that,  while  the  evidence  currently  available  supports 
individual  effort  as  opposed  to  group  participation  during  the  altern- 
ative generation  or  ideation  phase  of  the  problem-solving  process,  no 
such  conclusion  is  suggested  for  the  decision-making  phase.  Secord 
and  Backman  (1961*)  concluded  "that  one  consequence  of  the  group 
decision  process  is  the  likelihood  that  the  decision  would  be  carried 
out  by  group  members"  (p.393)«  They  further  suggested  that  "3uch 
consensus  not  only  facilitates  cooperative  action,  should  the  imp- 
lementation of  the  solution  require  it,  but  also  reinforces  individ- 
ual motivation  to  carry  out  the  solution"  (Secord  & Backman,  1961*, 
pp.  393-39U). 

While  it  is  possible  that  group  brainstorming  may  provide 
some  utility  when  it  is  used  following  individual  brainstorming,  the 
results  of  the  study  conducted  and  reported  by  Rotter  and  Portugal 
(1969)  indicate  that,  if  increased  ideation  is  the  goal,  more  ideas 
(and,  epi phenomenally,  an  increased  number  of  good  ideas)  will  be 
produced  if  the  additional  time  is  also  devoted  to  individual  as 
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opposed  to  group  brainstorming  methods  are  developed  and  verified,  it 
appears  as  if  the  use  of  pooled  individual  brainstorming  effort  exclu- 
sively is  better  than  any  combination  of  mixed  group  and  individual 
brainstorming. 

A final  word  of  caution  is  appropriate.  While  the  evidence 
gathered  to  date  distinctly  favors  individual  over  group  brainstorming, 
the  potential  effectiveness  of  group  ideation  is  not  a dead  issue. 

This  study  is  only  a pilot  and  cannot  be  considered  as  the  final  word 
on  group  participation  in  brainstoming.  One  of  the  operational  groups, 
group  Oh,  produced  more  ideas  than  the  mean  number  of  ideas  generated 
by  nominal  groups.  It  may  be  possible  to  improve  the  brainstorming 
technique  sufficiently  to  make  group  brainstorming  superior  to  indi- 
vidual brainstorming  through  a combination  of  better  trained  group 
facilitators  and  group  members,  and  by  some  modification  of  the 
brainstorming  process.  Nevertheless,  until  such  improvements  in  group 
brainstorming  are  shown  to  be  realistically  attainable  and  more  effec- 
tive than  pooled  individual  efforts,  the  best  advice  for  a military 
commander/manager  seeking  to  improve  alternative  generation  is  to 
present  the  problem  to  the  staff  for  individual  brainstoming  as  op- 
posed to  group  brainstoming. 
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MASTER  LIST 

1 . More  specific  physical  evaluation  on  academic  report  than  sat- 
isfactory or  excellent 

2.  Participation  in  athletic/physical  endeavors  on  academic  report  

3.  More  visibility  of  commandant  and  ^eputy  at  sporting  events 
U.  Make  P.T,  part  of  student  evaluation  (overall  course  grade) 

5.  Allow  officers  to  certify  ability  to  meet  standards  - no  testing 

6.  Official  (private)  notification  of  those  not  physically  fit  __ 

7.  Discharge  individuals  who  fail  to  meet  Army  minimum  within  cer- 
tain time  __ 

8.  Continue  current  program  _ 

9.  Leave  program  up  to  each  individual  (no  coercion) 

10.  Encourage  exercise  participation  from  the  family  level 

1 1 . Establish  clubs  to  encourage  participation  in  physical  activities 

12.  Bike  club  

13.  Karate  club  _ 

lit.  Judo  club 

15.  Tumbling  club  

16.  All  students  walk  to  classes 

17.  Ban  vehicular  travel 

18.  Authorize  bicycles  only  for  post  travel  _ 

19.  Require  wives  to  be  in  charge  of  husbands  physical  fitness  pro- 
gram   

20.  Ski  club  

21.  Make  skiing  equipment  and  transportation  available 
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22.  Make  pro toe t I vo  equipment  available  - knee  pads,  supports,  etc.  

23.  Swimming  club  

2L.  Open  outdoor  swimming  pools  earlier  _ 

2 5.  Canoeing  club  

26.  Make  canoes  available  

27.  Family  hikes  (nature,  sightseeing) 

28.  Backpacking  - organize  tours 

29.  Make  backpacking  equipment  available  

30.  Organize  bike  toure  (encourage  family/community  participation)  ___ 

31.  Provide  free  tennis  instruction 

32.  Swim  across  the  river,  downstream  for  distance,  etc.  

33.  Provide  time  for  physical  activity  in  the  morning  (too  hot  in  PM) 


3h.  Boat  rowing  upstream  _ 

35.  Combat  course 

36.  Two-hour  lunch  break  (1^6-2^) 

37.  Professional  athletic  director  for  the  school  

38.  Trained  staff  to  help  with  the  exercise  program  

39.  Class  on  all  athletic  events  (instruction  on  sports)  

U0.  Classes  to  certify  officials  

hi . Wives  participate  in  athletics  

ii2.  Provide  formal  classes  on  aerobics  from  trained  instructors  ___ 
h3.  Invite  representatives  from  professional  teams  in  the  area  to 

provide  clinics  during  school  time  

UU.  Invite  distinguished  service  athletes  to  address  student  body  __ 

li5.  Have  college  athletic  teams  appear  at  the  college  

U6.  Exchange  students  and  coaches  in  local  schools  to  provide  latest 
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U7.  Establish  a chair  for  distinguished  athletic  director  (like  Mili- 


tary History)  _ 

U8.  Athletic  Director  from  USMA  present  lecture  on  latest  techniques  ___ 
U9.  Athletic  staff  from  USMA  visit  and  conduct  clinics  in  their  sports 

50.  Invite  TV  sports  personalities  to  become  involved  in  setting-up  a 
program 

51.  Invite  retired  professional  athletes  to  visit  and  conduct  clinics 
in  their  sports  _ 

52.  Encourage  hunting  on  a group  basis  

53.  Encourage  camping  on  a group  basis  

5h.  Encourage  fishing  on  a group  basis 

55.  Encourage  hiking  on  a group  basis  

56.  Encourage  participation  in  manual  labor,  eg.  construction,  maint- 
enance _ 

57.  Break  class  schedule  with  related  manual  work,  eg.  bridge  construc- 
tion, bunker  construction,  etc, 

58.  Run  to  school  

59.  Have  training  on  physical  fitness  in  all  related  areas  ___ 

60.  Randomly  assign  students  to  mandatory  sports  programs  

61 . More  free  time  

62.  Psychological  appeals  to  individuals  (benefits  of  fitness)  

63.  Establish  class  average  goals  

61*.  Wear  athletic  gear  during  class  

65.  Issue  athletic  equipment  _ 

66.  Have  midday  sports  program  followed  by  normal  class  _____ 

67.  Eliminate  conflicts  between  sports/P. T.  and  academic  requirements  _ 
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68.  Extend  environment  of  instruction  to  outdoors  - ie.  Jayhawk  ter- 
rain analysis  

69.  One  afternoon  a week  for  P.T.  only  _ 

70.  Wear  combat  fatigues  more  often  to  enhance  image  as  combat  leaders 


71 . An  early  tour  of  the  gym  by  section  - see  facilities  available 

72.  Physical  fitness  packet  sent  to  students  prior  to  attendance  at 
C&GSC  _ _ 

73.  Physical  fitness  as  a true  goai  - cannot  be  perceived  as  always 
secondary 

7h.  Don't  go  overboard  - everyone  doesn't  have  same  capability  _ 

75.  Increase  emphasis  in  critical  areas  (combat  units),  reduce  stan- 
dards in  noncritical  areas 

76.  Allow  time  off  during  workday  to  use  courts  (handball,  etc.)  

77.  Campaign  on  the  need  for  physical  fitness  - Army  needs  and  indi- 
vidual _ 

78.  Hold  T-group  sessions  on  physical  fitness  within  work  groups 

79.  Place  greater  emphasis  on  winter  sports  ^ 

80.  Instruction  on  specific  physical  conditioning  exercises  for  speci- 
fic needs  

81.  Coordinate  with  Leadership  Department  (OSAIS)  concerning  ongoing 
P.E.  program  _ 

82.  Example  must  be  set  by  seniors  - too  many  overweight  COL's  and 

LTC's  

83.  Professional  referees  for  contact  sports  - avoid  injuries  __ 

8ii.  Designate  one/two  days  per  week  as  run/walk  to  class  days  ___ 

85.  Sponsor  (participate)  scout  walking  events  
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86.  Train  one  student  from  each  work  group  in  aerobics  - responsible 

for  teaching  his/her  workgroup  

87.  March  to  classes  _ 

88.  Give  athletic  scholarships 

89.  Hold  classes  seven  days  a week 

90.  Give  class  credit  for  P.T.  _____ 

91.  Encourage  sex 

100.  Conduct  field  problems  

101.  Detail  students  to  nearby  tactical  units  for  a weeks  training  

102.  Have  intramural  competition  in  adventure  training  

103.  CG  host  informal  gathering  for  team  champions  

IOU.  Scores  of  intramural  games  on  TV  weekly  (school  TV)  _____ 

105.  Tape  crucial  intramural  games  for  school  TV  __ 

106.  Permanent  responsibility  for  PT  program  to  someone  other  than 

Class  Director  

107.  Add  orienteering  course  to  the  basic  curriculum  _____ 

108.  Make  bicycles  available  (issue  bicycles)  ___ 

109.  Inform  the  students  about  the  requirements  in  other  commands  ___ 

110.  Show  pictures  of  obese  officers  in  uniform  (no  names) 

111.  Discuss  pictures  of  obese  officers  in  uniform  in  leadership  class 
(setting  example)  ___ 

112.  Break  the  tie  between  physical  fitness  and  competitive  sports  - 
poor  players  can  be  fit 

113.  Get  information  on  what  other  Army  organizations  are  doing  about 
physical  fitness  and  publish  for  students  ____ 

11h.  Appoint  a full  time  physical  fitness  NC0  to  establish,  monitor 
and  administer  the  program  _____ 


k 


9?.  Conduct  field  problems  

93.  Change  classrooms  each  hour  - concentrate  on  changing  floors  too 
9h.  Select  only  athletes  to  attend  C&GSC 

95.  Begin  each  class  with  warm-up  exercises  __ 

96.  Make  each  quarters  occupant  shovel  snow 

97.  Require  each  student  to  own  a dog  and  walk  it  every  day 

96.  Close  present  parking  lots  and  park  cars  at  least  a mile  away  

99.  Eliminate  custodian  services  - have  students  keep  building  clean 
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115.  Give  school  credit  for  attending  class  on  sports 

116.  Have  student  instructors  teach  classes  on  sports  as  student  pro- 


117. 

118. 

119. 

120. 
121. 
122. 
123. 
1214. 

125. 

126. 

127. 

128. 

129. 

130. 

131. 

132. 

133. 


jects 

Monitor  attendance  at  scheduled  activities 

Establish  a time  that  everyone  must  participate  in  the  physical 
fitness  program 

Have  qualified  officials  for  the  games  _ 

Physical  appearance  should  be  emphasized  _ 

Individual  wall  lockers  in  Bell  Hall 
Publish  swimming  pool  hours  more  frequently 
Make  physical  fitness  part  of  OER  evaluation  _ 

Have  senior  officers  (COL's  & GEN's)  participate  in  sports  with 
students  

Have  committee  research  new  sports  for  persons  over  30  

Guest  speaker  program  on  the  value  of  athletics  (e.g.  famous 
athletes) 

Set  up  athletic  department  with  gifted  military  officer  athletes 
in  charge  

Letter  of  counseling  for  those  not  meeting  standards  (last  resort) 


Field  training  on  weekends  for  those  that  fail  to  meet  standards 


Publicly  drum  out  of  the  course  anyone  who  does  not  meet  fitness 
standards  

Reduce  homework  assignments  to  allow  more  time  for  P.T.  __ 

Dancing  (ballet)  as  scheduled  P.T.  

Belly  dancing  as  scheduled  P.T. 


1 
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131*.  Battle  of  the  sexes  program  _ 

1 35.  Remove  stairways  and  replace  with  knotted  ropes  for  moving  from 

floor  to  floor  

136.  Free  dance  classes  

137.  Take  and  publish  full-length  nude  photos  of  students  every  three 
months 

138.  Do  something  about  fat  instructors  who  slouch  in  halls  (court 
martial)  _ 

139.  Pre-1957  uniform  - less  forgiving  of  the  corpulent  figure  

11*0.  Conduct  classes  on  the  importance  of  physical  fitness  

1 1*1 . Family  participation  in  games  like  TV  show  "Almost  Anything 
Goes" 

11*2.  Allow  wear  of  earmuffs  in  winter  (to  walk  etc.  to  school-)- 

11*3.  Consult  with  physical  fitness  firm  or  expert  _ 

11*1*.  Schedule  Gymkhanas  (kind  of  meet)  

1 U5.  Award  academic  points  for  athletic  participation  

11*6.  Award  academic  points  for  individual  improvement  of  physical 
fitness  _ 

11*7.  Publicly  identify  those  who  are  not  physically  fit  _____ 

11*8.  Emphasize  group  participation 

11*9.  All  officers  annually  attend  two  weeks  training  at  basic  train- 
ing type  facility  for  P.T,  and  other  - TDY  and  no  dependent?  

150.  P.T.  committee  as  an  applied  student  project  

151.  Stagger  class  hours  to  allow  for  use  of  gyms  ____ 

152.  Develop  survival  training  _____ 

153.  Develop  confidence  training  _____ 

151*.  Keep  chart  to  record  pull-ups  in  each  classroom  - bar  available 


to  be  used  on  each  exit  or  entry  _ 

Do  isometric  tension  exercise  when  entering  or  exiting  classroom, 
record  on  chart  

Find  out  what  other  countries  are  doing  (e.g.  Volksmarches) 

Find  out  what  other  institutions  are  doing  __ 

Grouping  by  ability 
Grouping  by  age 
Grouping  by  sex  

Change  uniform  to  allow  P.T,  in  classroom  ____ 

Schedule  division  championships  on  weekends  to  get  more  audience 
(family)  participation  

Weekly  TV  program  on  physical  fitness  - run  from  7 :hS  to  8:00 
(show  in  classroom) 

Family  boat  races  on  Smith/Merritt  lakes  _____ 

Running  club  in  each  section  with  goal  of  one  mile/man/day  

Publish  by  computer  printout  weekly  running  club  results  by  man 
and  section 

Goal  of  section  logging  most  miles  as  of  1 June  gets  prize 
(e.g.  day  off)  

Husband  - wife  running  events  or  races  

Establish  goals  of  Army  Physical  Fitness  

Educate  all  personnel  on  Array  Physical  Fitness  Goals  

Instructors  attend  and  supervise  all  sports  and  turn-in  evalua- 
tion on  each  participant  _ _ 

Require  students  to  move  the  classroom  furniture  each  period  

Develop  new  physically-powered  transportation  - e.g.  student  bus 
where  everyone  pedals  _____ 


- 
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17U.  Rucksack  march 

175.  TV  tape  showing  exercises  that  can  be  done  in  classroom  (e.g. 
isometrics) 

176.  Get  movie  actress  to  make  TV  tape  promoting  fitness  as  "sexy" 

177.  Bring  in  Infantry  EM  from  Fort  Riley  to  comment  on  fat  officer's 
effect  on  leadership 

178.  Instruction  on  use  of  exercise  room  equipment  

179.  Morning  parade  _ 

180.  Publish  class  sports  information  in  post  newspaper  

181.  Sponsor  community  marches  _ 

182.  Limit  parking  to  encourage  walking  or  bike  riding  

183.  Specific  exercise  program  to  meet  individual  needs  (e.g.  cardio- 
vascular) _____ 

18L.  Individual  should  set  goals  for  himself  and  meet  them  

185.  Mandatory  "slimnastics"  for  overweight  individuals  

186.  Conduct  remedial  P,T.  for  those  who  need  based  on  test  results  

187.  Have  individuals  certify  progress  (e.g.  weekly  aerobic  points)  

188.  Mandatory  program  of  P.T.  depending  on  test  score  (number  of  days 
and  supervision)  _____ 

189.  Mandatory  P.T.  for  all  (daily  dozen)  ____ 

190.  Mandatory  run  daily  for  all  __ 

191.  An  exercise  program  developed  by  individual  

192.  Use  kinesthetics  utilizing  electromuscular  devices  to  determine 
best  exercises  for  specific  problem  _____ 

193.  Institute  aerobics  program  for  those  below  minimum  acceptable 
level 


19U.  Mandatory  martial  arts  classes 
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195.  Swim  for  your  life  program  _ 

196.  Run  for  your  life  program  - improve  -push 

197.  Only  count  endurance  type  activity  - i.e,  do  not  credit  bowling 

198.  Noon  walks  over  established  courses 

199.  Running  does  not  have  to  be  the  core  program 

200.  Isometrics  _ 

201 . Daily  dozen  in  classrooms  during  breaks  throughout  day  

202.  Use  exercise  machines 

203.  Mandatory  P.T.  in  conjunction  with  current  program  

201*.  Post  individual  P.T.  goals  and  progress  on  bulletin  board  

205.  P.T.  scheduled  on  weekly  schedule  with  commensurate  reduction  in 

class  time  

206.  Isometric  exercises  during  lectures 

207.  30  to  1*5  minutes  relaxed  P.T.  session  at  end  of  day  - become 

natural  as  lunch,  not  a strain  

208.  Establish  physical  fitness  course  similar  to  Para  Vita  in  Europe  - 
series  of  exercises  along  run  ___ 

209.  Supervised  P.T.  program  in  middle  of  day  ___ 

210.  Establish  individual  P.T,  program  under  doctor's  direction  

211.  Two  week  physical  conditioning  program  at  start  of  college  as 

part  of  class  schedule  

212.  Establish  buddy  system  to  monitor  and  encourage  participation  in 
individual  program  __ 

213.  Instruction  on  planning  and  developing  an  individual  program  

211*.  P.T.  organized  based  on  branch  ___ 

215.  Noncompetitive  individual  aerobics  program  
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Encourage  P.T.  before  beginning  of  school  

Require  everyone  to  run  up  and  down  stairs  _ 

Establish  specific  goals  for  each  student  based  on  entry  level 
(monthly  goals  to  measure  progress) 

Class  Sports  Officer  - will  supervise  mandatory  P.T.  

Mandatory  P.T.  at  the  gym  

Individual  submit  written  plan  to  improve  his  fitness  _ 

Faculty  advisor  supervises  P.T.  program  _____ 

Add  jogging  to  scheduled  P.T.  _ 

Add  mountain  climbing  to  scheduled  P.T.  _____ 

Add  weight  lifting  to  scheduled  P.T.  _____ 

Rope  jumping  (for  time  and  different  styles)  

Realistic  program  for  over  1*0' s ___ 

Mandatory  run  two  or  three  times  a week  (or  weekly)  __ 
Concentrate  on  single  events  of  PCPT  for  several  weeks  on  sched- 
uled basis  

Strictly  enforce  current  regulations  

Mandatory  group  (section)  participation  in  P.T.  at  least  weekly  

Send  individuals  who  are  not  physically  fit  to  a special  training 

facility  until  up  to  standards  

Regular  exercise  _ 

P.T.  electives  

Keep  good  physical  fitness  records  

Set  standards  (insure  everyone  has  a goal)  

Build  P.T.  into  every  aspect  of  student  life  

Swimming  as  a mandatory  class  sport  ___ 

Develop  set  of  exercises  that  can  be  done  at  desk/table  ___ 


2bO.  Someone  lead  class  in  exercises  in  classroom  each  morning  

2U1 . Require  a given  number  of  repetitions  per  day  per  student  on 
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exercise  devices  in  Bell  Hall  _ 

2b2.  Everyone  take  a 10-mlnute  walk  every  hour  (during  breaks) 

2b3.  Require  all  students  to  wear  weight  belts  and  leg  belts 
2bb.  Require  all  students  to  wear  pedometers  and  log  so  many  miles 
per  day,  week,  month  __  __ 

2b5.  Research  in  exercise  to  determine  which  are  most  needed  by 
students 

2b6.  Inform  students  on  isometric  exercises 

2b7.  Recorded  exercise  progress  reviewed  by  fitness  expert  to  study 
individual  needs  _ 

2b8.  "Chinese"  type  group  exercises  in  classroom  ^ 

2b9.  P.T.  mandatory  regardless  of  age  

250.  Adventure  training  as  elective  

251.  Encourage  use  of  the  gym  for  jogging  _____ 

252.  Conduct  cross  country  walks  - like  in  Germany  

253.  Provide  information  on  5BY  Plan  

2$U.  Daily  physical  fitness  program  

255.  Unstructured  P.T.  program,  but  set  goals  

2$6.  Structured  P.T.  program  

2$7.  Provide  instruction  on  Yoga  techniques  _____ 

258.  Issue  weights  that  can  be  attached  to  ankles  while  walking  

259.  Require  students  to  double  time  in  Bell  Hall  

260.  Mandatory  P.T.  program  for  first  two  months,  daily  dozen  plus 
run  three  times  per  week  before  class  _____ 

261.  More  realistic  standards  that  are  enforced 
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Make  P.T.  fun  

One  day  per  week  mandatory  P.T.  with  all  offices  closed  

Make  the  attainment  of  fitness  standards  a criterion  for  promo- 


Physical  exercises/moveraent  during  lectures/classes  - e.g.  arm 
and  leg  exercises 

Airborne  example  - if  a student  cannot  answer  questions  in  class, 
have  him/her  do  20  push-ups 

Each  student  medically  evaluated  and  told,  as  applicable,  that 
P.T.  is  needed  _____ 

Double  time  when  outside  the  building  _____ 

Daily  P.T.  program  with  adequate  clean-up  time  

Establish  different  stations  for  each  exercise,  e.g.  sit-ups, 
chin-ups,  etc.  ____ 

After  pre-test,  tailor  P.T,  program  to  individual  requirements  

Daily  formation  at  1530  with  P.T.  until  1700  HRS,  mandatory  ____ 
Vary  the  P.T.  program  

Training  schedule  reflect  one  hour  of  P.T.  per  day  __ 

Daily  P.T.  enforced  by  sign-out  roster  showing  where  student  is 
going  

Establish  conditioning  (obstacle)  courses  (3  levels  of  difficulty) 


277.  Construct  bicycle  paths 

278.  Construct  additional  tennis  courts  ____ 

279.  Improve  the  gym  facilities  _____ 

280.  Establish  health  spa  type  facility  in  basement  of  Bell  Hall  _____ 

281.  Put  a pull-up  bar  in  each  section 
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282.  Need  areas  where  sports  can  be  played  on  an  ad  hoc  basis  - more 

fields  

283.  Construct  an  indoor  track  _ 

28ii.  Construct  larger  indoor  pool 

285.  Equipment  for  isometrics  _ _ 

286.  Establish  indoor  facilities  such  as  inflatable  buildings  to  cover 
tracks 

287.  Construct  sports  complex  • handball,  racquet  ball,  tennis 

288.  Scales  in  Bell  Hall  to  check  Weight  ___ 

289.  Mirrors  in  Bell  Hall  (weight  control) 

290.  Construct  sauna  in  recreational  facilities  for  use  after  work- 


291.  Establish  massage  facilities  for  use  after  workout 

292.  Make  sure  gyms  are  used  to  full  capacity  _____ 

293.  Adjust  hours  of  operation  in  gyms  if  necessary  (open  longer  e.g.) 


29U.  Make  sure  activities  available  in  gym  meet  requirements  of  P.T. 
program  

295.  Ping  pong  tables  in  the  hallways  

296.  Build  another  gym  close  to  Bell  Hall  ____ 

297.  Turn  the  quadrangle  near  the  library  into  an  exercise  area  

298.  Set  up  housing  block  P.T.  program  

299.  Set  up  housing  block  athletic  program  

300.  Shower  facilities  in  Bell  Hall  

301.  Locate  facilities  within  or  adjacent  to  student  housing  areas  

302.  Sauna  in  Bell  Hall  _____ 

303.  Steam  room  in  Bell  Hall 
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30U.  Increase  sport  facilities  ______ 

305.  Chin-up  bars  and  rope  climb  in  housing  area  

306.  Lay  out  jogging  routes  that  are  not  in  the  streets  _____ 

307.  Construct  ^-mile  track  in  vicinity  of  housing  area  

308.  Provide  more  equipment  in  the  gym*? 

309.  Weight  training  facilities  in  Bell  Hall  

310.  Convert  the  golf  course  (refuge  for  overweights)  into  cross 
country  obstacle  course  _ 

311.  Make  facilities  available  to  families  at  specified  times  

312.  Measured  bicycle  courses 

313.  Increase  locker  facilities  in  gyms  

31  U.  Keep  gyms  open  2lj-hours  a day  

315.  Sidewalks  from  all  housing  areas  to  Bell  Hall  

316.  Improve  sports  facilities  _____ 

317.  Establish  health  club  in  Bell  Hall  

318.  Sit-up  boards  in  classrooms  

319.  Facilitate  running  _ 

320.  Facilitate  swimming  

321.  Install  exercise  devices  throughout  the  school  (ropes  on  pulleys 
with  weights,  chin-up  bars) 

322.  Construct  outdoor  handball  courts  

323.  Construct  more  handball  courts  

32U.  Lighted  jogging  area  

325.  Publish  gym  hours  in  daily  bulletin  ___ 

326.  Open  gym  before  school  hours  ______ 

327.  Increase  space  available  for  indoor  activities  _____ 

328.  Establish  areas  on  post  that  are  accessible  only  by  walking  __ 
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329.  Construct  swimming  pool  on  west  side  of  post  ___ 

330.  Provide  more  hiking  and  nature  trails  _____ 

331.  Construct  combination  indoor  pool  and  track  _____ 

332.  Set  up  an  indoor  obstacle  course  

333.  Construct  track  and  field  house  for  1,000  students  - include 

basketball  and  volleyball  courts  

33U.  More  and  better  sports  equipment  availability  _____ 

335.  Close  gas  stations  (tied  to  suggestion  to  issue  bicycles)  

336.  Give  wives  reduced  priority  in  gyms  ___ 

337.  Improve  squash  facilities  ____ 

338.  Improve  track  facilities  _____ 

339.  Construct  indoor  pool  in  Bell  Hall  

3h0.  Place  rungs  (like  pull-up  bars)  in  halls  so  students  must  use 
them  to  enter  or  leave  a classroom  ____ 

3h1 . Build  horseback  riding  facility  

3 U2.  Have  building  projects,  such  as  renovation  of  buildings  by  stu- 
dent sections  

3li3 • Build  bike  trails  _____ 

3hii.  Improve  shower  facilities 

3B5.  Convert  some  squash  courts  to  handball  courts  _____ 

3U6.  Bicycle  route  to  Bell  Hall  ___ 

3U7 . Roller  skating  rink  in  summer  

3ii8.  Ice  skating  rink  in  winter  

3h9.  Fire  department  could  place  water  on  parking  lot  in  winter  to 
make  ice  skating  rink 


( 
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350.  More  time  at  athletic  facilities  for  C&GSC  students  exclu- 
sively 


A-17 


351. 

352. 

353. 
35U. 

355. 

356. 

357. 

358. 

359. 

360. 

361. 

362. 

363. 

36U. 

365. 

366. 

367. 

368. 

369. 

370. 

371. 

372. 

373. 
37U. 
375. 


More  jogging  lanes  _ 

Jogging  lanes  which  provide  more  variety  

Designate  a gym  for  indoor  track  during  inclement  weather 

Keep  outdoor  track  free  of  snow  

Install  whirlpool  in  gym 

P.X.  accept  bids  for  a health  spa  

Monthly  class  ____ 

Central  eating  facility  

Priority  of  indoor  pool  to  students 

Ban  use  of  gym  for  nonroilitary  

Athletic  facilities  in  Bell  Hall 


Turn  Eisenhower  Auditorium  into  a gym  

Require  students  to  rearrange  tables  instead  of  classroom  service 
personnel  _ 

More  marked  areas  for  measured  mile  running 
More  swimming  pools  _ 

Cross  country  skiing 

Orienteering  - running  

Orienteering  - walking  __ 

Orienteering  - cross  country  skiing  

Timed  golf  rounds  (carry  full  set  of  clubs,  run  between  holes)  

Cross  country  competition  ___ 

Water  ski  on  river  for  endurance  

C&GSC  track  and  field  team  _ 

Swim  teams  - intersection  competition  _____ 

Special  participation  programs  from  off  post,  e.g.  Boston 


Marathon 
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Add  cycling  to  the  P.T.  program  

Add  boxing  to  scheduled  P.T. 

Add  racquetball  to  scheduled  P.T.  _ 

Add  handball  to  scheduled  P.T.  

Add  tennis  to  scheduled  P,T. 

Add  canoeing  to  scheduled  P.T.  

Bowling  as  scheduled  P.T,  

Golf  as  scheduled  P.T.  _ 

Gymnastics  as  scheduled  P.T,  _ 

Require  mandatory  minimum  of  five  students  from  each  section  in 
spring  orienteering 

Add  indoor  track  events  to  sports  program  (winter)  

Include  bowling  as  a recognized  sport 

Weekend  orienteering  competition  

Teach  *ater  safety  classes  for  nonswimmers  __ 

Add  swimming  to  P.T,  program  (sustained  activity)  

Orienteering  mandatory  for  all  students  with  intersection  com- 
petition _ 

Long  distance  running  competition  (mini-marathon) 

Play  active  sports  all  year  

Each  student  must  sign-out  for  a sport  for  one  hour  per  day  

Investigate  Air  Force  point  system  - C&GSC  system  not  equitable 


396.  Fitness  records  checked  by  someone  other  than  students  them- 
selves   

397.  Personal  fitness  program  for  overweight  individual  - not  rid- 
iculed when  progress  checked  
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39ti.  Flexible  system  so  all  can  participate,  program  for  fat  and 
skinny 

399.  Start  program  where  students  are  and  work  up  to  desired  level  __ 
hOO.  Group  fitness  session  at  beginning  of  year  - establishing  a 
good  fitness  program  __ 

hOI.  More  emphasis  on  P.T,  program  and  participation  ___ 
h02.  Students  counseled  by  fellow  students  oij  ways  or  methods  to  im- 
prove programs 

U03.  Upper  and  lower  body  weight  program 

hOh.  P.T.  goals  established  by  individual  should  be  met  and  reflected 
on  academic  report  | 

U05.  Establish  individual  P,T.  goals  

h06.  Series  of  expert  lectures  _ 

h07.  Restrict  school  to  five  hours  per  day  and  one  hour  of  P.T.  ___ 
h08.  Show  TV  tapes  of  body  building  activities  ___ _ 
h09.  Issue  the  Canadian  Air  Force  book  on  P.T.  ____ 

hlO.  Teach  the  P.T.  prescribed  in  Army  Field  Manuals  

hi 1 . Run  two  miles  four  times  per  week  ___ 
hi 2.  Treat  like  adults  - establish  standards 
hi  3.  P.T.  instead  of  social  functions  ____ 
hlh.  Free  gym  clothes  _____ 
hi  5.  P.T.  sessions  each  morning  _____ 

hi 6.  No  walking  on  post  - only  jogging  

hi  7.  Family  must  participate  in  P.T.  

hi 8.  50  pushups  in  each  10-minute  break  _____ 

hi 9.  Daily  check  on  each  student's  personal  P.T.  

h20.  Program  with  definite  guidance  ____ 


1*21 . 
1*22. 

1*23. 

1*21*. 

1*25. 

1*26. 

1*27. 

1*28. 

1*29. 

1*30. 

U31. 

U32. 

1*33. 

1*31*. 

1*35. 

1*36. 

1*37. 

1*38. 
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More  comprehensive  program  - upper  as  well  as  lower  body  

Leave  it  up  to  individual  to  decide  if  he  is  in  gook  shape 
when  he  leaves 

Organized  P.T.  led  by  General  Officers 

Section  set  criteria  for  & standard  - peer  pressure  to  maintain 
standard  

Mandatory  7-mile  marathon  - wives  participate  

Reduce  emphasis  on  physical  fitness  ___ 

Test  at  frequent  intervals 

Choice  of  type  of  test  (e.g,  jogging,  swimming)  

Establish  minimum  standards  _____ 

Initial  diagnostic  test  

PCPT  at  frequent  intervals 

More  stringent  P.T,  test  (raise  standards)  _ 

Must  pass  P.T.  test  before  attending  C&GSC  (prerequisite)  

Unannounced  spot  tests  

Must  pass  minimum  standard  to  graduate  _____ 

P.T.  tests  not  just  running  (aerobics)  tests  

Conduct  test  before  graduation  to  compare 

Verify  that  specifically  established  standards  are  met  by  testing 


1*39.  MOS  related  to  P.T.  test  _____ 

1*1*0.  Remove  students  who  do  not  meet  minimum  standards  _____ 

1*1*1.  Weekly  test  for  those  not  fit  (e.g.  Il^-mile  run/week  until 
standard  is  met) 


1*1*2.  Establish  minimum  standard  throughout  the  Army 
1*1*3.  Go-no-go  P.T.  test  - all  events 
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1*1*1*.  P.T.  test  as  currently  conducted  administered  at  start  of  year  _ 

1*1*5.  Evaluate  every  two  weeks  

1*1*6.  More  challenging  P.T.  tests 

1*1*7.  Tests  for  specific  aspects  of  fitness  - abdominals,  legs,  etc.  _ 

1*1*8.  Increase  standards  on  Army-wide  P.T.  test 

1*1*9.  Minimum  standards  should  become  increasingly  higher  throughout 
the  year  m 

1*50.  Conduct  l^^-mile  run  for  each  section  once  a month  (2-3-mile  vol- 
untary alternative) 

1*51 . Only  assign  officers  who  meet  certain  physical  standards  to  the 
desired  combat  jobs  (division  or  corps)  ___ 

1*52.  Severe  sanction  for  failure  to  pass  P.T,  test  - Article  15  

1*53.  Conduct  monthly  P.T.  test  with  increasingly  more  difficlt  stan- 
dards _ 

1*5U.  Evaluate  group  P.T.  _ ___ 

1*55.  Evaluate  individual  P.T.  _____ 

1*56.  Standards  on  l^mile  run  upgraded  - everyone  must  complete  in 
1 3 minutes 

1*57.  Eliminate  "no  P.T.  test  for  over  1*0' s"  __ 

1*58.  Higher  fitness  goals  - e.g,  every  graduate  must  run  five  miles 
in  50  minutes  

1*59.  Eliminate  one  time  endurance  test  (llg-mile  run,  one  time)  ___ 

1*60.  Establish  standards  based  upon  branch  _____ 

1*61 . Fitness  requirement  for  handicapped  ___ 

1*62.  Fitness  tests  on  a pass  - fail  basis  _____ 

1*63.  Remedial  P.T.  test  for  unsatisfactory  performance  

1*61*.  Publish  P.T.  test  results  by  name  

* 
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Give  P.T.  test  first  day  of  class  - those  who  fail  do  not  attend 
C&GSC  

U66.  Students  run  accurately  graded  indoor  obstacle  course  _ 

U67.  Students  set  their  own  goals  to  achieve  on  the  indoor  obstacle 
course 

U68.  Have  1-mile  run  test  as  alternative 

U69.  Have  an  endurance  run  as  a test  alternative 

470.  Different  test  for  troop  and  staff  jobs 

h71 . 10-minute  timed  teat  of  exorcises  using  all  body  muscles  - improve 
from  period  to  period 

U72.  Weekly  test  for  students  who  opt  not  to  participate  in  sports 
U73 . Test  Friday  noon,  those  that  meet  standards  go  home,  those  that 
fail  take  remedial  P.T, 

b7h.  Test  after  two  months  of  mandatory  P.T,;  pass  - voluntary  sports; 

fail  - more  P.T. 
h75.  Walking  test  __ 

h76.  Standards  for  different  types  of  test  must  be  according  to  age 
h77.  Test  every  week  with  2$  or  so  different  tests  commensurate  with 
U78.  Use  standard  PCPT  to  test  students 
b79.  Fit  P.T.  standards  to  individual  jobs 

U60.  P.T.  test  during  registration  - P.T.  required  for  those  who  fail 
to  meet  standards  

U8l . All  students  demonstrate  improvement  each  week  _ 

I482 . Fitness  standards  higher  for  C&GSC  than  for  the  rest  of  the  Amy 

ii83.  Examine  whether  fitness  standards  should  be  based  on  primary 
specialty  or  some  other  standard  
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J46I1 . Do  not  set  standards  too  high  - appropriate  to  needs  of  the  in- 
dividual 

I»85 . Research  project  to  revise  existing  P.T.  test  for  realism 
h 86.  Test  all  students  - provide  attention  to  the  needy 

U87.  Family  f.T.  tests  

ii88.  Reinstate  regular  P.T,  teat 

2*89 . First  standard  - be  sure  everyone  participates 
h90.  Do  not  penalize  student  for  being  late  to  class  if  he/she  walked 
to  school  

U91.  Set  aside  classroom  time  for  10-15  minutes  of  isometrics  each 
day 

ii92.  Divert  recreational  funds  from  nonphysical  to  physical  activities 


1. 


U93. 

U9U. 

h95. 

U96. 

ii97. 

U98. 

U99. 

500. 

501. 

502. 

503. 
5oi4. 
505. 


Teach  relaxation  and  breathing  techniques  

Provide  athletic  clothing 
Close  the  club  system  _ 

Rotate  classrooms  so  more  people  have  a chance  to  climb  stairs 
Scheduled  time  for  P.T,  activities  where  entire  section  is  in- 
volved 

Develop  a special  program  for  cooperative  degree  students  

Mandatory  participation  by  cooperative  degree  students 
Standard  that  fitness  must  improve  before  leaving  C&GSC 
P.T.  must  contribute  to  professional  development  of  officers 
General  officers  participate  in  P.T.  with  the  students 
Develop  a calisthenics  pamphlet  for  students 
Fire  Bob  Miller  

Class  director  expand  number  of  articles  he  writes  (physical 
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fitness) 

506.  Class  director  appear  on  TV 

507.  More  spectator  attendance  at  student  sports  activities 

508.  Integrate  physical  activities  into  the  work  day 

5'09.  Better  variety  and  availability  of  athletic  clothing  in  P.X. 

510.  Show  TV  tapes  on  sports  during  lunch  _ 

511.  Periodic  discussions/once  a week  seminars  on  ways  to  maintain 
fitness  other  than  formal  P.T, 

512.  Official  photos  in  TW'a  instead  of  greens  - more  accurately  shows 
a person's  figure  _ 

513.  Require  fatigues  to  be  worn  as  daily  uniform  _ 

5 1 U.  More  visible  participation  in  P.T.  by  staff  and  faculty  

515.  Charts  in  classroom  showing  isometric  exercises  that  can  be  done 
during  breaks 

516.  Relocate  C&GSC  to  a warm  climate  - 365  days  per  year  P.T.  

517.  Hire  physical  education  teacher  for  the  school 

518.  Fitness  council  with  representatives  from  student  body  and  fac- 
ulty, report  direct  to  commandant 

519.  Periodically  require  each  section  to  walk  30  kilometers  per  day 
for  each  of  two  consecutive  days 

520.  Teach  unarmed  combat,  e.g,  Judo  

521.  Encourage  (promote)  use  of  bicycles  

522.  Place  signs  throughout  building  publicizing  physical  fitness  

523.  Open  the  windows  in  Bell  Hall  

52ln  Fire  all  fat  faculty  members  

525.  Mandatory  physical  education  training  course  part  of  core  cur- 


riculum 


526.  Hold  some  classes  outdoors  as  weather  permits  _ 

527.  Establish  physical  fitness  department  in  the  P.X.  - weights. 
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528. 

529. 

530. 

531. 

532. 

533. 

53h. 

535. 

536. 

537. 

538. 

539. 
5U0. 


exercise  cycles,  etc. 

Have  C&GSC  buy  exercise  equipment  for  student  use  _ 

Use  peer  pressure  - organized  work  group  programs  _ 

Publicize  availability  of  facilities  

Publicize  what  can  be  done  at  various  facilities  

Staff/cadre  participate  with  students,  includes  commandant  

Modify  school  year  to  more  evenly  distribute  academic  load  - 
result  in  more  time  during  first  term 

Encourage  walking  - tie-in  with  energy  conservation  program  __ 
Lease  bicycles  _ 

Eliminate  parking  lots  _ 

Develop  daily  P.T.  "menu"  for  new  sports  

Well  publicized  .jogging  routes  

Teach  unarmed  combat,  Tai  kwando 

P.T.  time  on  training  schedule  must  be  used  for  P.T.  - not  study 


5h1 . Make  training  more  interesting  - more  people  

5U2.  Realistic  P.T.  standards  reflected  on  student  OER  ___ 

5L3.  More  management  of  the  P.T.  program  on  part  of  class  director's 
office  - not  just  paper  work  _ 

5hh.  Recreational  Services  sponsor  ski/sled  trips  

5b5.  Recreational  Services  sponsor  skating  trips  

5i»6.  Recreational  Services  sponsor  trips  involving  individual  physical 


participation  _ 

5h7.  More  command  emphasis 


51*8.  Mandatory  participation  by  faculty  _ 

51*9.  Realistic  class  schedule  where  homework  requirements  go  along 
with  P.T.  program  

550.  Image  of  whole  post  one  of  fitness  - not  just  the  college,  no 
exceptions 

551.  Ride  bicycles  to  class  (or  run)  

552.  Make  physical  fitness  a part  of  academic  report  _____ 

553.  Father/son,  mother/daughter  competitions  

551*.  Dancing  (bump)  scheduled  as  P.T.  

555.  Give  sports  coordinators  elective  credit  _____ 

556.  Required  courses  on  the  benefits  of  physical  fitness  ______ 

557.  Lectures  by  professional  team  coaches  _____ 

558.  Maintain  a reading  list  on  fitness  

559.  Devise  physical  activities  for  those  who  are  not  jocks  ____ 

560.  Threaten 

561.  Full-time  faculty  member  for  P.T.  activities  ___ 

562.  Sports  program  with  different  levels  of  confidence  _____ 

563.  Educate  wives  to  support  husband  and  participate  with  him  _____ 

561*.  Require  students  to  carry  all  issue  material  to  class  

565.  Questionnaire  to  determine  desirable  activities  

566.  No  soft  chairs  

567.  Require  daily  reading  of  Anne  Landers  ____ 

568.  Students  conduct  post  police  

569.  No  seats  in  auditorium  _____ 

570.  All  fatsos  in  one  section  ___ 

571.  All  jocks  in  one  section  _____ 

572.  Climb  stairs  three  at  a time  ___ 
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573.  Have  visiting  speakers  lead  P.T.  during  stretch  breaks 

57 4.  Rappeling  off  of  Bell  Hall  ___ 

575.  Require  all  to  lose  one  inch  from  waist 

576.  Set  example  - school  send  recommendation  to  get  rid  of  over- 
weight members  of  DA  Staff  __ 

577.  Encourage  hiking  as  part  of  classes  where  appropriate  

578.  Two  pictures  in  file  - one  formal  and  one  in  gym  shorts 

579.  Football  club  

580.  Riding  club  

581.  Basketball  club  ___ 

582.  Family  physical  activity  on  a competitive  basis  

583.  Family  mini  Olympics  ^ 

581j.  DA  selection  board  select  only  physically  fit  personnel  for  attend- 
ance at  C&GSC 

585.  Use  team  and  individual  sports  as  means  of  evaluating  partic- 
ipation 

586.  Use  team  and  individual  sports  as  means  of  determining  fitness  

587.  Enroll  students  in  sports  based  on  needs 

588.  Increase  emphasis  on  group  sports  such  as  soccer  and  football  _____ 

589.  Combat  football  __ 

590.  10  to  l5-«nan  raft  races  - work  group  

591 . Go  to  Air  Force  system  of  traveling  teams  in  Array  areas  __ 

592.  Shorten  sports  season  - force  students  into  more  sports  ___ 

593.  Introduce  new  sports  and  activities  not  now  used  _____ 

S9h.  Limit  number  of  participants  on  any  one  team  (i.e.  13  soccer 
players)  


595.  Mandatory  participation  in  sports 
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596.  Less  violent  athletic  program  

597.  Better  supervision  of  exercise  program  

598.  Organized  sports  during  workday  hours  ___ 

599.  Formation  runs  - mandatory  - increasing  distance  (e.g.  section)  _ 

600.  Student  teams  compete  with  dependent  teams  

601.  Require  each  officer  to  participate  in  at  least  two  team  and  two 
individual  sports  _____ 

602.  Add  track  and  field  sports  to  the  intr«nral  program  . 

603.  Develop  list  of  sports  geared  to  student  age  bracket  

60U.  Team  handball  

605.  Basketball  as  scheduled  P,T.  

606.  Football  as  scheduled  P.T,  

607.  Volleyball  as  scheduled  P.T.  

608.  Family  volleyball 

609.  Family  softball 

610.  Family  running  relays  _____ 

611.  Athletic  program  like  public  schools  - i.e.  all  participate  in 
football  during  fall  etc.  _____ _ 

612.  P.T.  in  social  life  - pool  party  

613.  Have  volleyball  party  to  include  P.T,  in  social  life  ___ 

61 L.  Expand  current  program  to  allow  substitutes  to  play  rather  than 

sit  on  the  bench  ____ 

615.  Require  each  student  to  play  at  least  one  of  the  following  in 

spring:  orienteering;  soccer;  baseball  

616.  Water  polo 

617.  Flicker  ball  league  in  spring  

618.  Father/son  soccer  teams  in  spring 
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619.  Schedule  competitive  sports  in  POI  at  least  three  times  per 
week  _____ 

620.  School  support  sports  program  - do  not  schedule  classes  during 
scheduled  sports 

621.  Require  participation  in  at  least  two  team  sports  ___ 

622.  Require  substitution  every  five  minutes  making  it  mandatory 
for  each  member  to  play 

623.  Add  indoor  soccer  to  sports  program  (winter) 

62k.  Concentration  on  participation  in  team  sports  rather  than  on 
winning  ___ 

625.  Intersectional  pushball  _ 

626.  Lesser  capable  athletes  compete  during  specified  portions  of 

games  - e.g.  second  and  fourth  quarters  

627.  Increase  number  of  teams  allowed  in  organized  sports  per  section 

628.  Provide  section  points  for  number  of  participants  (in  addition  to 
"winner"  points ) _____ 

629.  Eliminate  organized  athletics  

630.  Require  participation  in  at  least  three  sports  per  year  

631.  Participate  in  a sport  at  least  three  times  per  week  with  test 

twice  a year  

632.  Deemphasize  sports  where  only  a few  can  participate  _____ 

633.  Establish  a physical  size  level  for  all  sports  

63U.  Provide  referees  from  Special  Services  - safety  and  control  __ __ 

635.  Every  member  of  a team  must  play  at  least  two  quarters  

636.  Mixed  sport  programs  - male  and  female  

637.  Restrict  driving  on  post  to  certain  hours 
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638.  Instructions  and  fields  for  instruction  in  sports  without  large 
participation  _ 

639.  Develop  a structure  of  levels  of  sports  - better  athletes  in  one 
league,  others  in  another  league  _ 

61*0.  Promote  low  profile  sports  - increase  visibility  of  participants 
61*1 . Reestablish  big  time  sports  at  Army  level  - morale  and  incentive 
6U2.  Publicize  new  sports  _ _ 

61*3.  Encourage  new  sports  to  increase  participation  _____ 

6UL1.  Develop  curriculum  to  support  sports 
61*5.  Support  a semipro  football  team  _____ 

61*6.  Sports  for  wives 

61*7.  "Almost  Anything  Goes"  type  games  between  sections  

61*8.  POI  include  introduction  to  new  sports  __ 

61*9.  More  creative  team  athletics  _____ 

650.  Weight  control  program  _____ 

651.  Inspection  of  sections  by  class  director  to  see  who  is  flabby  _____ 

652.  Public  chastisement  of  overweight/flabby  persons  

653.  Mandatory  weigh-in  each  Monday  for  all  personnel  (or  biweekly,  or 
monthly)  __ 

651*.  Monitor  fitness  progress  by  keeping  record  of  pulse  rate,  blood 
pressure,  weight,  etc.  

655.  Physical  exam  (determine  condition  prior  to  P.T.)  

656.  Rigid  physical  exam  to  identify  individuals  needing  help  (include 

treadmill)  

657.  Program  preceding  exercise  program  to  explain  physiological,  ana- 
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tomical,  etc.  aspects  of  sports  

658.  Class  on  health  factors  such  as  diet  and  sleep  

659.  Post  weight  loss  progress  on  bulletin  board  

660.  Periodic  weight  checks  for  students  a doctor  determines  to  be 
overweight  _ 

661 . Conduct  smoking  clinics  _ 

662.  A dispensary  in  Bell  Hall  - E6  medic  and  nurse  

663.  Mandatory  nutritional  requirements  (e.g,  vitamins)  

66h.  Post  weight  charts  in  Bell  Hall  

665.  Post  appropriate  signs  to  instill  initiative  to  lose  weight  ___ 

666.  Personal  program  for  overweight  individuals  

667.  Use  before  and  after  photos 

668.  Special  program  for  students  with  medical  profile  - doctor  dir- 
ected _ 

669.  Serve  only  diet  foods  in  snack  bar  (attractive,  yet  low  calorie) 


670.  Close  the  snack  bar  

671.  Eliminate  candy  machines  and  hot  chocolate  

672.  Only  diet  drink3  in  soda  machines  

673.  Eliminate  lunch  breaks  _ 

67B.  Eliminate  smoking  ___ 

675.  Remove  drink  machines  from  halls  

676.  Formal  lecture  about  obesity  and  its  consequences 

677.  Offer  dietary  meals  in  the  school  cafeteria  

678.  Get  the  medical  staff  involved  

679.  Provide  diet  counseling  at  the  school 


680.  Eliminate  coffee 
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681 . More  stringent  weight  standards  _ 

682.  Make  smoking  illegal  

683.  Overweight  clinic  

68I1.  Do  not  aell  candy  anywhere  in  school  including  cafeteria  _ 

685.  Eliminate  greasy,  fattening  foods  from  the  cafeteria  

686.  Severe  sanctions  for  overweight  - Article  15  _ 

687.  Public  information  campaign  - health  implications  of  smoking  

688.  Public  information  campaign  - health  implications  of  excessive 
drinking  _ 

689.  Public  information  campaign  - health  implications  of  sedentary 
habits 

690.  Medical  advice  for  weight  control  without  a hassle  

691.  Provide  special  diets  for  weight  loss  through  hospital  (i.e.  high 
protein  liquids)  _ 

692.  Recognize  that  weight  and  fitness  (ability  to  run)  do  not  neces- 
sarily correlate  directly  _ 

693.  Mandatory  diet  for  those  overweight  _____ 

69k.  Mandatory  diet  for  those  not  physically  fit  _____ 

695.  Health  foods  in  commissary  _ 

696.  Nutrition  

697.  Life  style  _____ 

698.  Eliminate  (reduce)  drinking  

699.  Enforce  no  smoking  policies  

700.  Learn  relaxation  techniques  - e.g.,  TH  __ __ 

701.  Instead  of  smoke  break,  do  sit-ups,  pull-ups,  etc.  


702.  Publish  recommended  calorie  intake  or  diets  for  different  heights 
and  weights  _ 
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703.  Provide  diet  information  and  concrete  guidance  on  meal  planning 
and  nutrition  to  student  wives 
70JLi.  Install  fruit  vending  machines  in  Bell  Hall  _ 

705.  Install  milk,  vegetable,  and  soup  vending  machines  _ 

706.  Prizes  for  weight  loss  _____ 

707.  MD*s  put  on  "road  show"  boosting  health  aspects  of  fitness  __ 

708.  Put  up  "THINK"  signs  on  the  doughnut  counter  _ 

709.  Class  on  importance  of  cardiac  and  pulmonary  system  

710.  Curriculum  classes  on  physiology  _ 

711.  Information  on  benefits  of  proper  diet 

712.  No  doughnut  dispensers  in  Bell  Hall  

713.  Medical  test  monthly  or  bimonthly  to  monitor  progress  __ 

711*.  Emphasize  weight  control  and  aerobics  as  key  to  physical  fitness 


715.  Medical  stress  test  to  determine  endurance  

716.  Conduct  classes/training/discussion  on  nutrition  

717.  Hire  nutrition  teacher  for  the  college 

718.  Charts  to  show  energy  requirements  of  human  body  posted  in 

classrooms  

719.  Charts  to  show  the  value  of  proper  diet  posted  in  classrooms  ____ 

720.  Screen  students  to  determine  who  is  overweight  (initial  weigh-in) 

721 . Give  each  individual  a weight  goal  to  work  toward  

722.  Professional  instruction  on  proper  diet  _____ 

723.  Establish  milestone  schedules  for  loss  of  weight  _____ 

721*.  Mess  hall  and  commissary  should  publish  lists  of  calorie  infor- 


mation 
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725.  MSC  periodically  check  weight  against  milestones 

726.  Obese  person  excused  from  P.T.  program  only  by  doctor  for  med- 
ical reasons  

727.  Better  menu  planning  in  dining  facility  ___ 

728.  Group  fitness  sessions  at  beginning  of  year  - diet  and  weight  

729.  Weight  watchers  club  ____ 

730.  Stop  sale  of  beer  during  lunch  

731 . Stop  sale  of  booze  on  post  __ 

732.  Officer's  club  operate  health  spa  

733.  Have  a qualified  masseuse  _____ 

73U.  Sell  only  diet  foods  in  commissary  and  PX  

735.  Ban  smoking  in  Bell  Hall  _____ 

736.  Ban  lunch  _ 

737.  Stop  selling  candy  and  doughnuts  in  PX  and  snack  bars  

738.  Classes  for  the  overweight  ^ 

739.  Limit  of  one  cup  of  coffee  per  day  

7U0.  Require  hospital  CO  to  become  more  involved  ______ 

7U1 . Officer  corps  put  more  emphasis  on  emotional  rather  than  phys- 
ical fitness  _ 

7h2.  Define  physical  fitness  _____ 

7U3.  Award  to  student  for  best  record  in  physical  fitness  (P.T.  and 
sports)  

7hh.  Award  to  those  exceeding  established  standards  _____ 

71j5.  Award  for  substantial  improvement  _____ 

7h6.  Award  additional  leave  for  excellence  in  fitness  

7U7.  Reduce  pay  by  amount  of  decreased  effectiveness  due  to  poor 
fitness 
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71*8.  Provide  rewards  for  fitness  

71*9.  Awards  such  as  ribbons  for  meeting  milestones  on  self  administered 
tests  _ 

750.  Team  sports  competition  to  increase  interest  in  fitness 

751.  Conduct  a mini  decathlon 

752.  Establish  a senior  Olympics  - various  events 

753.  Ski  competition  _ 

75U.  Swimming  competition  (e.g,,  class  tournament)  

755.  System  of  awards  that  allow#  those  with  weight  problem  to  achieve 
(walk  so  many  miles)  _ 

756.  Track  and  field  competition  with  other  service  schools,  posts,  etc. 

757.  A program  using  TV»s  "Super  Stars"  program  

758.  Section  and  workgroup  competition  in  sports  __ 

759.  Individual  sports  conpetitiou  to  increase  interest  in  fitness  

760.  Division  level  athletic  teams  

761 . Provide  real  incentives  to  winners  of  section  events  - trips, 
free  tickets  to  sports  events  _ 

76 2.  Form  teams  to  compete  with  local  colleges  _ 

763.  Punishment  incentive  for  failure  to  meet  minimum  standard  

761*.  Use  incentives  to  increase  the  class  average  during  year  

765.  Compare  class  average  year  to  year;  long  term  

766.  Compare  students  to  active  Army  on  post,  to  college  students,  etc. 

767.  Conduct  a biathlon  

768.  Conduct  a triathlon  _ 

769.  Competitive  force  march 
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770.  Intersection  obstacle  course  competition  _ 

771.  Husband/wife  handball/racquetball  tournaments 

772.  Husband/wife  tennis  tournaments  _ 

773.  Family  sports  competitions  (whole  families  compete  as  team)  _ 

77U.  Eliminate  competition  between  sections  to  encourage  less  skilled 

students  to  play  _ 

775.  Provide  awards  for  group  efforts  

776.  Father/son  long  distance  relay  races 

777.  Competitive  running  between  whole  sections  (all  members  must 
participate) 

770.  Monthly  section  run-offs  to  determine  best  "running"  section  _ 

779.  Award  banner  or  trophy  to  the  winner  of  section  running  compe- 
tition __ 

780.  Competitive  running  between  sections  - winner  based  on  most  part- 
icipants and  best  time 

781.  Give  award  for  running  500  and  1,000  miles  

782.  Competition  by  branch  or  OPMS  specialty  instead  of  by  section  _ 

783.  Faculty  versus  students  events  

78H.  Organize  wives  teams  to  play  against  student  teams  

785.  Offer  incentive  such  as  cuts  from  core  curriculum  classes  for 
high  degree  of  fitness 

786.  Officer  pro-pay  for  exemplary  fitness  

787.  Section  outings  for  family  participation  competitions,  mandatory 

788.  Section  outings  for  family  participation  competitions,  reward 
for  100  per  cent  participation  _ 

789.  Interpost  competitions  held  at  Fort  Leavenworth  
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790. 

791. 

792. 

793. 
79U. 

795. 

796. 

797. 
796. 

799. 

800. 
801. 
802. 
803. 
80U. 

805. 

806. 

807. 
808. 

809. 

810. 
811. 
812. 
813. 
81 U. 


All  members  of  section  participate  in  every  sport  - no  intersec- 
tion competition  

Program  of  total  involvement  by  family  - award  points  for  part- 
icipation (i.e.,  fastest  team) 

Off-post  competition  Amy  or  service  wide  _ 

Inter-school  competition  with  otner  service  schools 
Compete  against  area  colleges  in  individual  sports  _ _ 

Provide  cash  rewards  for  fitness  _ 

Assess  cash  penalties  for  failure  to  meet  fitness  standards  _ 
Competition  in  P.T,  _____ 

Competition  in  athletics  _ 

Incentives  (positive  motivators)  

Sponsor  athletes  for  civilian  competition 
Recognition  (sense  of  achievement) 

Student  awards  _ 

Cross-country  runs  by  workgroup 

Promote  challenge  matches  versus  CG  or  staff  

Conduct  tournaments  more  frequently 

‘ 

Recognize  sports  "stars"  in  the  class 


Have  field  days  

Approve  physical  fitness  badge  for  uniform 

Give  an  hour  of  class  time  off  for  each  50  miles  of  running 

Strong  sanctions  for  failure  to  participate 

Strong  sanctions  for  mediocre  performance  

Local  distinctive  badges 

Challenge  matches  against  off-post  teams  _____ 

Challenge  standards  of  other  service  schools  ____ 
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81 5.  Provide  day3  off  for  high  performance  on  P.T.  test 

816.  Competitive  games  like  telephone  pole  pick-up  between  work- 
groups and  sections 

817.  Award  patch  from  CQ  in  recognition  of  success  (similar  to  Presi- 
dential Program)  ___ 

818.  DA  or  C&GSC  award  for  attainment  of  certain  levels  of  fitness 

819.  Sponsor  sportsarama  - individual  contests  and  prizes 

820.  Sponsor  sportsarama  - team  competitions 

821.  Sponsor  a decathlon 

822.  Daily  competition 

823.  Allow  student  to  leave  C&GSC  one  month  early  for  score  of  U50  or 
over  on  P.T.  test  _ 

82U.  Money  for  winning  teams 
82$.  Wives  competitions  _ 

826.  Weight  loss  competitions 

827.  Take  away  days  of  leave  for  substandard  performance  __ 

6?8.  Kevard  for  most  improved  student 

829.  Pather/son,  mother/daughter  competition  _ 
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The  attached  Master  List  is  a listing  of  the  ideas  generated  by  C&GSC 
students  in  response  to  the  question,  "How  can  we  improve  the  physical 
fitness  of  C&GSC  students?" 

The  ideas  were  generated  by  individuals  working  alone  and  by  members 
of  5-man  groups  as  part  of  an  experiment  designed  to  test  the  efficacy 
of  group  brainstorming.  In  short,  the  experiment  compares  the  mean 
number  of  ideas  generated  by  5-man  nominal  groups  (groups  in  name  only, 
the  individuals  worked  by  themselves  and  their  ideas  were  later  pooled 
to  form  a "group"  total)  to  the  mean  number  of  ideas  generated  by  5- 
man  operational  groups  (groups  consisting  of  five  members  brainstorm- 
ing the  problem  in  face-to-face  interaction). 

Brainstorming  is  a technique  designed  to  foster  ideation.  The  basic 
rules  of  brainstorming  which  the  students  were  instructed  to  follow 
as  closely  as  possible  are  as  follows:  (1)  Do  not  criticize  or  judge 
ideas;  (2)  Wild  ideas  are  desired;  (3)  Look  for  combinations;  (h) 

Quantity  is  the  goal.  The  underlying  assumption  is  that  the  greater 
the  quantity  of  ideas  generated,  the  more  good  ideas  will  be  created. 

Some  of  the  ideas  that  you  will  evaluate  will  seem  very  similar  to 
other  ideas;  however,  in  the  opinion  of  the  author  there  is  sufficient 
difference  among  the  ideas  to  warrant  their  inclusion  as  separate 
ideas  on  the  master  list.  In  some  cases  the  difference  is  very  slight; 
nevertheless,  even  a very  slight  difference  may  make  the  difference 
between  a good  idea  and  a relatively  common  idea.  The  evaluation  is 
strictly  up  to  your  judgement.  If  several  ideas  seem  to  be  essentially 
the  same,  do  not  hesitate  to  give  them  the  same  evaluation. 

Please  evaluate  each  of  the  ideas  on  the  master  list  by  placing  a let- 
ter in  the  blank  space  at  the  end  of  the  idea  that  corresponds  to  one 


of  the  following  categories: 
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P - a poor  idea  that  does  not  merit  further  consideration 
because  it  would  not  improve  physical  fitness  or  would  be  totally 
impractical  to  implement. 

A - an  acceptable  idea  in  that  it  might  improve  physical 
fitness  and  at  least  has  some  possib  Lity  of  implementation,  how- 
ever slight.  In  other  words,  an  idea  that  is  at  least  worthy  of 
some  consideration. 

G - a good  idea  that  either  shows  innovation  with  some 
possibility  of  implementation  or  a less  creative  idea,  but  one  that 


can  easily  be  implemented. 

Please  read  the  categories  very  carefully  several  times  before 
evaluating  the  ideas  on  the  master  list.  Remember,  the  evaluation 
is  strictly  your  subjective  evaluation.  Nothing  should  be  implied 


